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FORCE BALANCE ALLOCATION MODEL

A.  OVERVIEW

This report summarizes work sponsored by the Defense Nuclear Agency to
provide the Studies, Analysis, and Gaming Agency (SAGA) with an improved
stand-alone capability to peirform force balance allacation analyses.

System Planning Corporation (SPC) supplied this capability by developing
computer software, implemented on a TEKTRONIX 4051, that calculates damage
caused to targets in a database by an arsenal of weapons. The computer

listing for the TEKTRONIX software is included as Appendix A to this
report.

The software developed under this contract utilizes the Beginner's
Al1-Purpose Symbolic Instructicen Code (BASIC) computer programming lan-
guage. This language was chosen by SAGA. Among its advantages, BASIC

affords the user increased portability among microcomputers that are not
dissimilar to the TEKTRONIX 4051,

The software design, development, and implementation effart produced a
sequential allocator program that incorporates existing nonautomated pro-
cedures as well as existing probability-of-damage calculation (PD CALC) and
damage expectancy calculation (DE CALC) programs. SAGA supplied the latter
programs to SPC. SPC modified them to a BASIC subroutine format for imple-
mentation on the TEKTRONIX 4051.

Section B describes the target and weapon databases. Section C out-
lines the allocation methodology on which the computer programs are based.
Section D discusses the algorithm and data structures. Section E describes
user information, Appendices A and B contain computer listings for the
programs designed and developed by SPC. Appendices C and D consist of
materials provided by SAGA.
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B.  DATA DESCRIPTIONS

1. Target Database

The targets are aggregated into classes, each of which is character-
ized by the number of targets within the class, target radius, and hardness
(VNTK). Additionally, goal attributes associated with each class describe
the level and type of damage expectancy to be achieved. For the installa-
tion damage expectancy (IDE) goal type, the required damage level applies
to each target in the class. For the mean installation damage expectancy

(MIDE) goal type, the required damage level applies to the class as a
whole,

The target classes are organized in five groups {called objectives):
strategic nuclear threat, theater nuclear forces, leadership, conventional,
and industry, Within each objective, target classes are further organized
into priority groups to distinguish two priority types: time urgent and
time critical targets.

2. Arsenal Database

The nuclear-weapon arsenal consists of various weapon systems speci-
fied by their number; explosive yield; accuracy, measured as circular error
probable (CEP); arrival probability (both generated and day-to-day); and
type (missile or bomber).

C. ALLOCATION METHODOLOGY DESCRIPTION

The methodology consists of two phases. In the first phase, a damage
expectancy (DE) matrix is formed by computing the effect of each type of
weapon on every target class in the data base. In phase two, the weapons
are allocated against targets,

The nuclear arsenal is allocated against targets sequentially by ob-

iactives according to precedures developed at SAGA. An example of one
. ocedure is described in a SAGA report included as Appendix D.
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The precedure incorporates various decision and selection rules., Some
of these rules are explicit, such as a weapon-selection priority rule,
whereas some are implicit. For example, an implicit rule is imposed on the
allocation scheme by ordering within the target database (e.g., leadership
targets precede the industry targets)., As an example of an explicit rule,
first weapons within an objective group are allocated to all classes, and a
second weapen is then applied where necessary to resolve goal shortfalls
(if any occur) before moving on to the next objective. Fiqure 1 represents
the allocation system flow diagram,

D. SEQUENTIAL ALGORITHM LOGIC

1. Program Overview

The BASIC computer programs, implemented on SAGA‘s TEKTRONIX computer,
comprise three modules: the DE subroutines ("DAMAGE"), the allocator
("ALLOCATE"), and the driver module, TEKTRONIX computer listings appear in

b Appendix A, Constraints imposed by the TEKTRONIX BASIC interpreter make
ﬁﬁ line-by-1ine annotation, mnemonic-name selection, and structured-ccatrol

constructs (such as IF...THEN,..ELSE) difficult. Moreover, to conform to
TEKTRONIX memory and execution-time constraints and also to provide the

TR
LA
NS

fﬁ model as much capacity as possible (i.e., number of target classes per

) .

s objective and weapon types), the internal annotation was held to a minimum.
Y

{\’L

The programs that SPC developed follow the SAGA methodology, described
in Appendix D, as modified by several extensive reviews of preliminary
designs and flow diagrams with SAGA. The logic agreed upon follows the
descriptions in Appendix D with the following exceptions:
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® Strict compliance to DE goals is required.
No more than two weapons per target are allocated.

The number of second weapons required to meet MIDE shortfalls is
computed by an exact, integer solution instead of the continuous,
logarithmic approximation,

.
e
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Pursuant to direction by SAGA personnel, the term "time critical” is used

P M TN
¥ DO

in 1ieu of "non-time urgent" found in Appendix D.
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CONTROL PARAMETERS
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ESTABLISH "DE”’ MATRIX
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ALLOCATE “FIRST"
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ADD "SECOND'* WEAPON
TO CLASSES AS REQUIRED

FIGURE 1.
ALLOCATION SYSTEM FLOW DIAGRAM
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Fully documented versions of the BASIC programs appear in Appendix B.
These programs, prepared and run on an IBM Personal Computer, played dual
roles in the design and development of the TEXTRONIX programs: they not
only validated the decision 10gic but also served as the "program design
language" for the force balance model.

b VY YNEE N

% § TR

LS ]
N The following sections describe the data and algorithm structures used "
} to implement the model and include programmer's notes. i
| "
& 2. Damage Expectancy Calculation ~

<
‘v

Weapon system DE against a target, defined as the product of arrival
probability and destruction probability, is computed during the first phase
of the methodology described earlier. The computer program, called DAMAGE,
was prepared by consolidating two existing programs--listed in Appendix C--
and modifying them to produce and format data needed in the second phase.

LR S
1] T % e
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Although no documentation, apart from these computer listings, was avail-

T St

able to explain the algorithms used, they appear to conform to other pro-
: grams in use at SAGA, E:
EE DAMAGE was validated to compute the same results as PD CALC and %5
. DE CALC by comparing them to various test cases. No algorithms in the =
! original were altered or modified in any substantive way; however, portions s
. of structurally "dead" code (such as BASIC lines 3200-3290 in DE CALC) and Qé
unreferenced variables were identified and removed. fj
od

The main component in DAMAGE initializes data tables, reads weapon-

system and target data from data files, and prepares the DE matrix. Seven
subroutines that support the computations perform the functions listed in

Table 1. The BASIC line numbers are provided as a cross-reference to the

TEKTRONIX listing in Appendix A.
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TABLE 1. DAMAGE SUBROUTINES

BASIC Line Numbers

Function (Appendix A)

Interpret VNTK input 1510-1625
Prepare and write NE matrix 1630-1745
Compute DE 1750-1855
Compute weapon radius 1860-1930
Compute optimum burst height 1935-1965
(air-burst assumption)

Compute destruction probability 1975-2055
Sort DE matrix entries 2060-2110

3. Nata Structure Descriptions

Because of TEKTRONIX memory constraints, the force balance allocator
was design.d to accommodate up to 20 weapon systems and 80 target classes
within each objective. In addition, to conserve computer memory and
accommodate output-table requirements, several packed data structures were
used in the model., Communication between the two automated phases (and
consequently, modules DAMAGE and ALLOCATE) occurs through data files. The
data files will be described later,

Important variables in the allocation model are:

T () This 80-target by 20-weapon DE table contains DEs
ordered within each row intu two halves and sorted
within each half by increasing DE. 7Vhe left half
refers to the missile weapons, the right half to
bomber weapons. In phase one, DAMAGE computes the
DE of every weapon-type applied to each target
CLASS. The weapon-type index and the DE against
target CLASS is encoded into row CLASS in array
T(,) in the form "vx.yz," where "vx" is the two-
digit-integer weapon index and ".yz" is the damage
expectancy. After first weapon allocation in phase
two, T(,) encodes the number of weapons of given
type applied as “"stuvx.yz," where "“stu" is the num-
ber of weapons applied of type "vx" with DE of
".yZ."

RIS S i N
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.................................

W () This 20-element array describes the number of
weapons (remaining) in the arsenal,

G () This 80-element packed array describes target
goals. The fractional two-digit part is the
moderate DE-level sought., The integer four-digit ‘
part encodes goai type as the high order digit
(critical MIDE as 1, critical IDE as 2, time urgent
MIDE as 3, and time urgent IDE as 4). The second
highest digit is 0, 1, or 2, depending on whether
coverage or moderate or nigh goals are sought. The
remaining two digits are the high DE-level sought,
expressed as a percent,

D () This 80n-element array represents the total goal
deficit for each class. For an MIDE class, DE
"points" are defined as the product of the DE level
sought and the number of targets in the class.
Then for MIDE targets, D ( ) is the number of DE
points that remain to be achieved, expressed as a
negative number. For IDE targets, D ( ) is the
number of targets that have not been damaged to the
specified level, also expressed as a negative
number.

A A e —

A() This array implements a data stack (with stack-
pointer AQ) of packed, second-weapon allocations.
The entries are of the form "stuvx.yz." The three
high-order digits "stu" represent the number of
type "vx" weapons compounded with first weapon type
‘yz" applied to a target class.

N () This 80-element array contains the number of tar-
gets in any class,
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Allocation Program Logic

The PML.LOCATE programs consist of 15 subroutines with functions that

e ) PP
A RN P A PSS R B A il ol g S

R

xﬁ: are listed in Table 2, 7The BASIC line numbers refer to tne TEKTRONIX com-
Noas
ES: puter listing in Appendix A. The names are provided to guide cross-

referencing to the annotated listing in Appendix B, The annotated listing
describes the decision logic; for example, "ALLOCi" describes first weapon

ﬁ7?,1llF:
e l." “I
rl s AR

selection and "ADD" describes second-weapon selection scanning.

2

For the first weapon, ALLOC] allocates the lowest DE weapon that meets
the goél. If no available weapon meets the goal, the highest DE weapon
available is allocated. Time urgent targets get missile weapons, whereas
time critical targets get bomber weapons.
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ADD selects bomber weapons as the second weapon, For MIDE targets, it
selects the highest DE weapons available. Otherwise, it selects the lowest
DE weapon which, when compounded with the first weapon, meets the DE goal.

If such a second weapon is not found, the highest DE weapon available is
selected.

The allocation program logic incorporates several features that were
suggested by SAGA personrel after review of earlier versions of the pro-
gram, It also has many features designed to provide flexibility to accom-
modate change. The decomposition into phases and program block structure
allows the user to insert additional decision rules; for example, after all

time urgent target requirements are met, missile weapons could be used as
second weapons.

Besides goal attainment, a coverage methodology could be employed that
would allocate one weapon for each target, selecting the highest DE weapon
remaining in the arsenal to be applied next,

E. USER INFORMATION

This section describes file organization and program execution, Pro-
gram execution is conducted via TEKTRONIX BASIC drivers that access three
user-created files of BASIC DATA statements saved as disk files, Phase one
requires two user-prepared files: ARSENAL, describing weapon-systems, and
TGT.DB, describing the target database, Phase two requires the file
INVENTORY, which provides the quantities of each weapon type available for
allocation, Communication between the two automated phases (i.e., passing
the DE matrix) occurs via file DE.TBLE created hy DAMAGE in phase one and
accessed by ALLOCATE during phase two. DE.TRBLE records the data structure
T (,) described in the previous sec*‘on. The BASIC drivers {called
"PHASEL1" and "PHASE2") use the dire. . commands APPEND and DELETE.

The number of classes cannot be greater than 80 (per objective), and
the number of weapon-systems cannot exceed 20, If more computer memory is
available, this restriction can be removed.
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Name*

ALLOC1
DEGOAL
SCAN(r)

SCAN(1)
HOWMN Y

APPLY
ALLOC2

ADD
SCANLF

APPLY2
SCANRT

REPORT

TABLE 2.

Function
Nata declaration and program
control
Input weapon inventory

Input DEs for classes within
an objective

Allocate first weapon
Unpack goal levels and types

Scan right in DE table
(first weapon)

Scan left in DE table
(first weapon)

Determine how many weapons
of given DE fill need

Apply first weapon

Determine if shortfall exists
(needs second weapon)

Try to atiain goal by second
weapon

Scan left in DE table
(second weapon)

Apply second weapon

Scan right in DE table
(second weapon)

Display results

*Cross-reference to annotated listing.

11

ALLOCATE SUBROUTINES

BASIC 1ine numbers

(Appendix A)

1000-1115

1120-1205
1210-1265

1270-1345
1350-1440
1445-1580

1685.1695

1700-1750

1755-1830
1835-1925

1930-2065

2070-2175

2180-2255
2260-2390

2395-2525
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1. Targat Database

BASIC DATA statements beginning at Yine 4000, and saved as disk file .

AL

‘-

TGT.DB, contain the following information:

camaws @ £ w

] Number of objectives

LRI DN

Number of classes in first objective

First class: descriptor (six-character literal)
goal type (i.e., type 1, 2, 3, or &)
VNTK (four-character literal)
radius (in feet)
number of targets
high-DE goal
moderate-DE goal

PRV WL P S

"] Second class: descriptor
goal tvpe
VNTK
radius
number of targets
high.DEt goal
moderate-DE goal

- - - - PR I
R - RSN I-.'A:L-' Al -.':\;-.' AN

R SN

A Anes
<,y

) Last class (in first objective)

e,
)

PNTSERLT AL

° Number of classes in second objective (followed by second
objective classes as shown above)

s

|
|
%

0 Last class (in last objective).

SR

An example of the file setup would be:

. 4000 DATA 1

" 4005 DATA 4

¥ 4010 DATA "TGT1",4,"40P2",100,25,0.9,0.5
4015 DATA "TGT2",4,"38P5",100,73,0.5,0.5

4020 DATA "TGT3",3,"51L4",100,300,0.; 6.5
4025 DATA "TGT4",3,"48P7",100,653,0.8,0.8

As noted earlier, the goal type is encoded as an integer: critical
MIPE ¢s 1, critical IDE as 2, time urgent MIDE as 3, and time urgent IDE

as 4,

12
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. or D, and

2 ) VN cannot exceed four for X-type targets.

. 2. Arsenal Database

i BASIC statements beginning at line 3000 (up to 3999), and saved as
? disk file ARSENAL, contain the following:

¢ . Number of missile weapon types

¢ ) First weapon: descriptor (six-character literal)

i yield (in kilotons)

x CEP (in feet)

generated-case arrival probability
day-to-day arrival probability

] Secona weapon: descriptor
yield
CEP
generated-case arrival probability
day-to-day arrival probability

R RN

Ll
Dy}

.

¥y s & 7
¥ L vuly

-

Last missile weapon

) Number of bomber weapon types (followed by weapon parameters as
shown above

SR

.

(] Last bomber weapon.

S8 RET Y e e

LA
a .

L,V LRy Y Y T,

E In addition, target hardness (vulnerability index VNTK) has the fol-
7 lowing restrictions:

. The target type must be one of: L, M, N, O, P, Q, R, S, T, U, X,
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An example of this file structure would be:

3000 DATA 5

3005 DATA "ic1",200,750,0.8
3010 DATA "ice",325,500,0.8
3015 DATA “s11",%0,1090,0,8
3020 DATA "s12“,100,900,0.8
3025 DATA "s13",350.500,0.8
3030 DATA 4

3035 DATA “bml", 1000,500,0.
3040 DATA “bm2",250,1000,0.
3045 DATA “bm3",750,500,0.8
3050 DATA "bm4",200,385,0.7

3. Inventory Database

BASIC statements beginning at line 3N00, and saved as disk file
INVENTORY, contain the number of missile weapons, the quantities of each
missile weapon, the number of bomber weapons, and the quantities of each.

The following example shows the quantities of nine weapon systems,
five missile and four bomber types.

3000 DATA 5

3005 CATA 1000, 1000, 1500, 1G00,500

3010 DATA 4
3015 DATA 1000, 1000, 1000, 1000

4, Program Execution

After the data files are created and saved on the disk, the automated
first phase is executed by running the BASIC driver "PHASEL." This program
produces the DE matrix as screen output.

When phase one is completed, the second phase is executed by running
the BASIC driver "PHASE2." The program will call for user input to select
computation for "generated" or "day-to-day” cases and for damage goal
levels moderate, high, or coverage. (The program currently computes either
moderate or high goals specified. The coverage methodology is not imple-
mented. If coverage is specified, the program defaults to moderate level
goals.)
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- The program produces weapon allocations for each target class (by ol
N, <.
z; objectives) as screen output by displaying the modified DE matrix and the .
NG second weapon allocation stack described earlier. The output format (as ﬁt
-‘" b:
i well as the data structures described earlier) is modeled after existing ]
et forms SAGA uses for manuai sequential allocation, b?
:j Table 3 shows sample output for 25 IDE targets, using the data from ;3
& o
4 the previous section, after two rounds (i.e., the first and the second o
by
weapon allocation), trying to achieve a DE of 0.90. »
Y %
tﬁ TABLE 3. [IDE SAMPLE QUTPUT NS
) 5
i First Round Second Round
' tu-ide 25 -25 tu-ide 25 0 s
7ﬂ 3.15 3.15 )
% 4.28 4.28 .
= 1.52 1.52 ’”
o~ 2.79 2.79 y
2505.81 2505.81 q
7.28 7.28 e
6.57 6.57 e
9,68 9.68 '
8.78 8.78
25n8.08

The first round shows 25 time urgent IDE targets and a shortfall
(shown by -25) in meeting the DE goal. DE array elements (i.e., entries in
T (,)) corresponding to this class show the missile DEs applied to this
class followed by the bomber DEs in the packed format described earlier.

In particular, missile system three attains a DE of 0,15, four attains
Nn.28, one attains 0.52, two attains 0.79, and five--the system applied to
each target in the class--attains 0.81 per weapon on this target. Because
the goal (i.e., 0.90) is not met on any target, the shortfall on all
targets is indicated., The bomber weapons applied to this target class

RERR ~ WARRRAAAR TP AZIe Y A LR

- achieve 0,28 from system seven, 0,57 from system six, 0.68 from system

N, .

\ nine, and 0.78 from system eight.

. The second round shows 25 targets with "0" indicating that no short-

j fall remains. The DE matrix entries are repeated followed by second weapon
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allocation stack (the array A ( ) described earlier), The entry "2508.05"
indicates that 25 system eight weapons are compounded with 25 system five
weapons, which were applied in round one,

Table 4 illustrates output for the 653 MIDE targets against which 0.80
OE is sought. The fir  round shows that 478 system two weapons (at 0.67
each) and 175 system five weapons (at 0.70 each) were applied against the
target class. The shortfall, expressed by the “-80," is resolved after the
second round by compounding 327 system eight and system two weapons. These
compound weapons, 151 type two and 175 type five weapons, achieve the MINE
goal for this target class.

TABLE 4. MIDE SAMPLE OUTPUT

First round Second round
tu-mide 653 -80 tu-mide 653 O
3.07 3.07
4.15 4,15
1.35 1.35
47802.67 47802.67
17505.70 17505.70
7.18 7.18
6.55 6.55
9.59 9.59
g8.74 8.74
“2708,n2
16
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Appendix A
TEKTRONIX COMPUTER ALLOCATOR MODEL LISTINGS

-
It
.

"PHASE1" DE Driver

RPN | A S A B ARCEE AR, & P R

.
-

100 FRINI ‘L AlLLULATE®

105 FRINT *FHASE 1°

106 H=MEMUKRY

110 AFPEND ‘DAMAGE*i 100Uy

115 APFENL "ARSUNAL* 33000,y

120 APFENL *TGf.UB*§4000»S

121 RESIURE

125 GUSUR 1000

126 FRINI *FHASE 1 COMFLEIE®

127 KESI10RE

135 DELEIE 100596000

136 DELETE BylsbeksGoOs RS ICOsL 8, ($,WSsXS$» /%
137 DELETE 19JrC729J1 o MeZoNsGL oG rCeUeF s (sVUsSehe 23 0-L1HU
138 DELETE 14,18, Y3y Y4 V1vkrRKIVFY 1Y

1000 KEM TAKGES FUR AFFENRS

3000 KEM T1ARKGE( FUR AFFENDS

40C0 KEM tARGES FUOR AFPENDS

— e e 8 A SEEEECEEW W N AN T e e W NA P .4 Y ER
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Y"PHASEZ" Allocation Driver

A

I‘I -

¥

30

10U AFFENL *3ll0c3te"i1000S
110 AFFEND *1nventors* i 30005
120 FRINM *hedir rhase °

130 Gusur 1000

140 PRINT ‘*fFPhase 2 comrilete*
1000 KEM target tor arpend
3000 KEM target for arrend
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BOY "DAMAGE "

N

li: 1000 REM ADAF TATION QF DECALL ANIL FD CALL osvesaeseess s AUBUST 1982

1005 REM

1010 REM rrerared by dr, cteter shrer

10195 KtM system rlannlng corp.s 1500 wilson blvd,

1020 REM arlindtony va. 2120Yy tclerhorne /05-U41-3821

1025 REM FREFARED FOR JCS/SAGA/ZSHDL FUR USE 1IN FORUE BALLANLE ALLLUCNATIUN
1030 REM

10385 LIM F(7294) B(A4»18),L(4,2)

1040 DIM L(S,20) Q)

1045 LIM G(&»Y)

1050 KReM SIRING VARIABLY SI1ZES...

1099 LIM BSCA) o L8127 928 (10 X8C 21 (1) ASC300)» ($(E)1WS(S)

..
W
})

? 1060 KREM SEf CUNCIANT TARLES... (HRGUGH LINF 112¢C

R 1045 UC1)=1,0416/

- 1070 Q(2)=1,098Y

e 1075 L$="LFMHURSUIUXD®

] 1080 RFM
1085 FUR J=1 10 S
1090 UK 1=1 [0 &

a 1099 KEAN G(IeJ)

S 1100 NEX( I

§' 1105 NEXT J

W 1110 LATA 1.8622,-3.237,2.07711-1.418:0.403489-0,045286

. 1115 LATA 1.843,~3.0H8511.73869-1.0635%r0.28357,-0,0.5466

- 1120 DATA 1,80955-2.85811.29351-0.6232400.139789-0.011672
1125 DATA 1./6/19-2.63611.0067-0.35646r0.062159~0,0040752
1130 DAIA 1.6984-2.3264,0,74818,-0,18784+0.023284,-0.0010853

| 1135 REHM

X, 114C FOK J=1 10 4

. 1145 FOR I=1 10 7

e 1150 READ F (19D

o 1155 NEXT

e 1160 NEXI J

~
l- ‘
e
~

i.
:
4
!
1
N
:
|

1169 LATA B,2149-0,1118:15,265k-492.162F-59-6.638E-7,/7.1302¢-9

1170 LNAMA =3.0640-11:8.35199-0.10339-7.908E-4y-Y.019L-5»1.458k-%

117% DATA =S5, 22E-/95.726E-928:7831-0,125590,0023859y-2.,08B6L~4

1180 DATA 9.901E=69-1.872E-7»1.27b~V+s8.7899-0.1121-6,658L-%

11895 UATA 5,808k -4y5,.853E-5r-1,.900E~0622.0L6E-8

1190 KEM

1195 FUK I=1 10 4

1200 FOK J=1 O 18

1209 KEAN R(19 D)

1210 NEXT U

1215 NEXT 1

1220 DAITA ~0.87791~1.249-1.95/7+-2.8009-3.8129-5,0019-6.628,-8.906
1225 LATA ~12:/59-0.28899-0.61199-0Y7821-1,4019-1.9019-2.50Y,-3..)84
1250 LATA -4,.343,)-6.01191.58993.33:5.30057.742910.72914.,63512042928.90
1235 DATA 4590479899 1.702992.84794.19490.,91598.179,11,30-15,05.24.37
1240 DATA 0.00158/76y-040020499-0,04/73»=0.070319-0,8418r- .2.3/0»-5.982
1245 DAIA =14.221-35.56+-0.049911-0.1869,-0.,5116r-1,133»-2.23r-4.116
1250 BATA -7.38961-13.19-25.379-0.00631,~-0.0469Y5,-0.15452,~0,34%/
12959 DATA -0.51359-0.476990.315193.115912:2090.001152,0,009540

1260 DATA 0.5145,0,1812+0.884/791,1292.37614.907510.64

1265 KEM

1270 FUK J=1 Tu 2

12/5 KEAN ECLedisb (2o D) sb (30 )40 )

1280 NEXT J

1285 LAIA 7.1719-0.0201+~0,00188612.2/8L-5

1290 VAFA 7.1549-0.157690.0052.18r-6.618k-5

1295 KeM

s

IR

aTetaTe MLt A MR S Y % S A

1300 KNEM UNKRNOWKR SOUUHT 1S LAMAEGE EXHELIANULY (L, t.r )

1305 REM CONSTANT FOR (GI BISTIRLINMUIMLIUNS Yy UstEDl IN FLt LAt LULAT [N
1210 KEM (0.4 UNIFURM:» 0.231 NUKMAL)

1318 L/=20,.231

19
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"DAMAGE" (cont.)

1320 KEM EXXEXXXRARERREEREREXXERXKAR XX KKRARKEI A KRR AKX X AKXKR
1325 REM GET WEAFUN DATA

1330 K¥M

1340 KREM NU. URGENT/ZYIELDICEFsFA-GTNeFA-1DTNy .,

1345 REAN UO

IS 1350 FOUR J=1 U WU

Cj 1359 READ We» D12 0)s D29 0) o (34 ) (40 )
X 1360 NEXT J
o 1365 REM
Y 1370 REM SAME FUR CR11ICAL
N 1375 KEAD KO
1380 FUK J=1 10U RO
1385 J1=0440
‘ 1390 READ WD (1+J1) sl{L,dissbidrdl) s DCarJi)
o 1395 NEXT J
> 1400 REM DELE(E 300595050
X 1405 WO=UQ+BO
LY 14i1C REM
e 1415 REM MAIN FROCESS LUOOH 2XXXEXXXRRRXRXRREERRREPRKRONXARKKAAXE
1420 OPEN °DE.TBLE®$Sr*F*rAS
14350 REM

1445 REAN 0

1440 FRINI #3101

1441 FRINT 01

1445 YOR 0+~1 0 01

1450 KeAD C1

1455 PRINT #3:C1

1456 FKINI L1

14460 FUR C=1 TU L1

1465 READ T8 ,MsBEHILiNIGIIGL
1470 GUSUB 1515

ASARNANK o

-,
-d

7

N 14/5 GUSUB 1750
‘o 1480 GUSUP 1630
'3, 1485 NEXT L
1490 NEXT U
1492 CLUSE o
. 1495 RF fURN
R 1500 KREM
- 150% REM
- 1510 REM SUBKUUTINE 10 INTERFRED UNIN INFUS
- 1515 [$=SEG(HSrLEN(KS)-1s1)
- 1520 F='0S(L$sZ8r1)
Y 1525 1F P IHEN 1540
1530 PRINT *TYFE MUST BL LaMsNsUsFoUsRe Sy ToUsXsLt®
l 1535 STOF
. 1540 X$=SEG(ESs 1)LEN(BS)-)
- 1545 V=VAL(X$)
A 1550 Ik F<b UR =12 AND U<S7 UR (K211 AND Vid%) THEN 1570
o 1555 1F F=11 AND V>0 AND Y-=4 [HEN 1580
N 1560 PRINM *UN 1S5 UDUI UF KANGE FUK TGI TYFE®
N 1565 STOP
1570 1F F<12 THEN 1580
1575 kay
1580 $=0.,12¢
158Y 1 =p

. 1590 IF F=11 (HEN 1620

- 1599 1F P26 (HEN 1605
1600 $=5-0.5

160% C$=SEG(RSsLEN(KS)»1)
1610 K=VAL.(LS)

161% KETURH

1620 k=0
1625 REFURN

Whor , TERE S0 TS AN
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"DAMAGE" (cont.)

AR

L

1630 REM SUSKRQUTINE TO FREFARE AN WRITE (ARLE
1635 FOR J3=1 10 WO

1640 M(H»JS8)=J3 (Y J3)

1645 NEXT Ji

1650 Lo~}
1655 Li=U0 \"
1660 GOSUR 2060 :-
1665 LOFUO+) .

1670 L1aUO+RO

1675 GUSUR 2060

1680 FRINT #3:(¢ Iy
1681 PRINT #3:n8 -
1682 FRINT $#3:N -
1683 FRINT #3!MERIQUHINI(GLIR100) 462 N
1484 FRINY VYO3HSINIMRIOO+INT (18100462 )
171% FOR J3=21 (U WO N
1720 PRINT #3% USING 172530152485 .
1721 FRINT USING 1725:D(5,28)%

1725 1MAGE 3Su,2d

1730 NEXT J3

1745 KEIURN

1750 KeM SUKRUUIINE 10 CUMPUIE DES

1755 Ho=1

1760 .=l

1765 14=1

1770 1F 1<& THEN 1780

1775 14=2

1780 18=10%$

1765 REM LOUF ON J3

1790 FUR J3=1 TU W0

1799 Y3=P(1,J3) ' (1/3)

1800 1F 1=11 (HEN 1815

1805 GOSUB 1860

1810 GOSUY 1935

1815 J4a=y3 .

1820 JY=1

182% GUSUM 1980

1830 LitSyJ3)=FRL(3,03)

1835 Z$=SLG(LS$,(»1)

1840 KEM FRINI @A! USING 1059:Ved8shsV1sD(1903) s D29 Ja) 0L
1845 REM FRINM @A! USING AS0:HO Mo b s (30 03) e D1

1850 NEX( J3

1855 KETURKH a
1840 REM SUBKUUIINE fU CUMFU(E WEAFUN KANIUS -
1865 Y4=1/Y4 ..
1870 Vi=v -
1875 1F k=0 THFN 1£90

1850 J=Y814-Y+4K

1885 VI1sV+R(1s D 4YAR(H(I ) +YAR(R(I s D4YARB(490)))
1890 J=1442

18Y5 Wik (/e d)

1900 FUK I=6 (U 1 STEF -1

1905 W2WBVL4 ([, J) N
1910 NEX) ] i
1915 W2YSREXF (W) ey
1920 W=W/(QCL4)K(1-8"2)) "
1925 KETUKRN o
1930 REM
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1939
1940
1949
- 19%0
o 1945
- 1940
e 196S
i 1970
. 1979
g 1980
“_: 19695
x 1990
o 19y5
[ 2000
-, 20095
- 2010
a 2019
A 2020
O 200y
- 2050
A 208y
153 2040
3? 204y
2050
' 2055
e 2060
2 2064
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“DAMAGE" (cont.)

KEM SURRUUCINE U CUMFUTE OFFINUM HUOR

1F 14=1 UR V1=-15 (HEN 1¥35
HO=1661%REXF(-0.06138&V1

GO 10 1960

HO=ZEXH (L (1o ) A)FVIR(E(L»14)4VIN(E(I5148)4VIXE(A4»14))))
HO=YSRHO

RE TURKN

ReM

KM SURKUUILINE (U0 CubbUIE & 1

1IF N(29d4) 1HEN 1995

F=1

RF (UKN

K1sW/7SUKD(LyJA) 240K, 2)

1t S=0.1 ANN R1-3 (HEN 19805

1F S=0.2 ANIt K1-34.5 (HLN 1Y85

1F 5=0.3 AN} K1:4.5 (HEN 1980

1F S04 ANIY K1:6 {HEN 1989

IF S=0.% ANIt K18 (HEN 1Y8y

1F R1:0.1 THEN 2040

3

KE (URN

FY<R1IK(U(5s LBI4R1X0LA»IB))

FY-DC(1r lE8)+RIF(LGIIIBI+RIRIULSyIBIER1IR(G(A» 1HBIEFY 1))
FzEXH(-LXF(F9))

RETURN

kM subroutine to oroer ain tabie

LF L1-L0<0 V'HEN 2110

FOR J=L0O+1 (0 L1

FOK J=LO0 (0 1

I LS [)=INFCLCS 1)) 2 0CSe J)-AINT(U(D 2 J))
|8 ST UGTIND)

W(Se )= (59 1)

(o ) =09

NEXT

NEXT

RE TURN

KEM FRUOGKAM FOK Ue/7FL CUNLLULELD

KFM RETURN STATEMENT LN MALIN FRUCESS LUUF
KEM 1ARGET FOR AFFEND

IHEN 2100

KEM target tor arrend
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"ALLOCATE"

1000 KEM 3110C3LI10ON FrOSr3MiscscossssrssescsS@Prtemher 1982

1009 REM o1 eensnarvestsosesssasessessonsesns
1010 KEM srerared by Dr., Stetynn Shrier

101% KEM System Flarmrning Lorrorations 1500 Wai.son Kivd,

1020 REM Arlingtons V3. 22209, (/03)-841-3421
1025 KEM.o v venioosotrortcasansssaonetresssscss
1030 KEM rrerared tor JUS/SAGA/SHD

1035 KEMoe s s o s oo ottt vanaosonsasasssrsrestens
1040 UIM 1(BOL0)»AC20) s D(BU)»LG(BU) yW20) s N(BY)
1045 DIM A$CI00) K8 (1)

1050 FRINM *end of declarations®

105%% GOsSUR 1120

1060 +FUK 0=1 (U Q1

1065 GUSUK 1210

1070 FUK C=1 (U C1

105 6GOSUR 127%

1080 GUSUB 239y

1084 NEXT C

10¥0 FUK C=1 10 ¢1

10¥Y5 GOSUER 184%

1100 GOSUB 239%

110% NEX({ C

1110 NEXI O

1115 KFTITUKN

1120 KEM subroutine to inrut toadles arnd wearon 1nventory

112% PRINM *atd-0 or dtd-1 (4dtd override)*
1130 INFUST ks

1135 FKRINM “dedgoal cov-0s wmod~1s or ha1-2*
1140 INFUT P31

1144 KEM echo here

2150 KEAL U0

1159 FUK J=t U W

1160 KEAD W(J)

1169 NEXT J

1170 KA KO

1175 FOK J=1 TO RO

1180 KEAL W(J4U0)

1189 N AT U

1190 WO=UQ+MHO

11Y% UFEN *de.tble*ilr"r*sAS

1200 INHUSM 21:01

120% KeTURN

1210 KM subroutine to inrut des vor classes withan
1215 INFUI 011501

1220 FUK (=1 TU (1

1225 INMUL #1009

1226 1INFUT #1198

1230 INHUI @13IN(L)

1235 INFUT #1:16(0)

1240 FUK J=1 U WO

1745 INFUY $13507(Ced)

1250 NEXI1 J

125% N¥FXT C

1260 CLLUSE 1

126% KFETUKN
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"ALLUCATE" (cont.)

1270 REM 10t eveneosoaecesnsoseateesasarsossnssnssonssassssansess
1275 REM

1280 KEM subroutire aliocl--3liocate tirst wecron

1285 AU=0

1290 60SUL 135

1295 KEM

1300 +3=1

1305 1IF Fi=0 THEN 1340

1310 GUSHUR 1445

1315 1F J0=0 THEN 1330

1320 GUSUB 1760

1325 50 70 1334

1330 +5=0

1335 GU 0 1309

1340 KeM while-end (1430)

1345 KEVUKN

b R - o
1350 REM subroutirne dedoal -- unr-acb €0als and cstegories tor
14360 KEM categories (tu/crit and 1de/mide) <-> tlads t1 &nd to
1365 GO=INT(INI(GIC)Y)/ZL100)

1370 F13G0=]1 OUR GUad

137% REM tias tor (M)ide set. now set urgent/craticas tlag t2
1300 F2x(0=-4

138% LO=G(L)/100-G0

1390 KhMswatch hi for tevel Hoals was read i1n esriier

1395 IV H1=2 'HEN 14190

1400 GOsGB(C)-1INIC(L(L))

1405 GO 10U 141

1410 GO=INI(LO%100)/100

NN 1415 NO=N(L?}
Qk: 1420 1F F1=0 THEN 1435
" 1425 L(C)e-NUXGO
) 14450 60U 10 1440
AT ) 1449 LV(L)Y=-NO
s 1440 KLTUKN
aalt 144Y KktM R A R R A U R A A I B ST
1450 KEM subroutine scan(r) -- tor tirct wesron
Gl 14050 KeEM scannins to the risht i1rn the de table. o0 marks table
. 1460 KM choseni select tirst wearon that meets ‘rer win' e g
14465 JO=0
14,0 LO=1

1479 L1=U0

1480 iF F2 ITHEN 149%

1465 LO=U0+1

1490 L1=U0+H0

1495 J=.0

1500 [k J:L1 OR J0-0 (HEN 196%
150% 13=7(Cs )

1510 G1=11-1NfC11)

191% IF G160 (HFN 15%%

1520 J1=INTC100XCI1/7100-INTCIL/100)))
1525 IF W(J1)=0 IHEN 1550
1540 Jory

" 1534 X=G1

" 1540 YoNO

154% GUSUR 1/0Y

1550 RkM

15%% J=J+t

1360 GU (0 1500

156% REM while—end (163%)

1570 1F JO-0 (HEN 15HO

NS 157% bUSUE 1590
Ve 1580 KEITURN
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"ALLOCATE" (cont.)

N
"
-
15HY RE.. ot teusnentnainnnosseeisosnsraretssnotnronesearassorns -
1590 KEM subroutine scan(l) 70r first wearorn t

1595 REM swar 10 and 11
1600 LY=LO
1605 LO=L1

1!

. a
:; 1610 L1=LY A
N 161% J=LO R
Xy 1620 MF J=0 UK JOr0 THEN 1480 o
(4 1625 11=1(Crd) =4
[ Y -

1630 J1=INIC100XC11/7100=LNTCI1/7100)))
1635 1F W(J1)=0 [(HEN 1470

1640 JO=J

1645 GI1=11-4Nf(TY)

%

K-

ot 1650 X=61
v 1695 Y=NO
. 1660 GUSUH 1709
- 1665 KEM
e 1670 J=J-1
1679 GU 10 1620
1680 KEM while-end (1740)
oL 1685 KREM
" 16Y0 KFIUKN
" 16Y9 KEM oo vt tooaranaasiosossoseontnanatoonsrassssasanssnanas
e 1700 KEM
e 170% KeM
< 1710 HEM subroutine howmny -- ards «{(wr-rn de) and wlwen stock)
171% IF ¥F1=0 JHEN 1730
' 1720 M=1INT(ABS(U(C) ) /X+1)
Ry 172% 1IF M<=Y [KEN 1735
- 1730 M=Y
N 1735 1F M<=W(J1) (HEN 1/4%
e 1740 M=W(J1)
oy 174% RETURN
O 17850 KEF i e eonrorassssonnosnsorsssstonsostioassisstassonsisasnas
. 1755 KEM
1760 KEM

176% KkM subroutine arrily -—- tairst wearon

oy 17/0 W(J1)=W(JI1)-M

O 1779 NO=NO-M

W 1780 1L JOI =T (LI +100URN

ﬁ, 1780 KEM t3 get true a3t mora tuts remadrm 1 class
N

1790 ¥3=N0O20O

1795 KEM

1800 1+ F1 IHEN 1820
1805 1F GO/G1 HEN 1430
1810 UL =l(C)+H

181% GO 10 14830

1B20 L(L)al(L) +MxX

1820 FJ3=1(L)-0 ANII NO:0
1840 KETUKN

v

Py

SR

S

PRy o
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s

25

Poliger PrA

N A e e et e e e e e e e




.
a
.

3 :
-
- n
e -
(g *a
{’ T
<
\" l
LA

LY

! [4..". : '.‘-.

"ALLOCATE" (cont.)

e

]
1835 KEM 44 aoevotsonsiasnonsonsnoratassntsosssetonerssossssass e
1840 KEM L
1840 KEM

!
-

|

A
T
U

18%0 KEM subroutirne 3i1locl -- chorttsell to €0ai...needs 2nG wer
1885 AOnO

1860 1F (C)Y=:0 THEN 1920
1865 D1=D(C)

1870 6OSUB 1350

1875 KEM

1880 C(CHr=11

188Y LU=1

1890 L1=U0

1895 1I¥ K2 [HEN 1910

1900 LU=UGH]

190% L1=U0+kO

1910 605Ur 193%

191% KeM

1920 KETUKN

1925 REM o0 voeeroooorssnosonsosserttonsssnsstoetosetnosatvosss o
1930 KEM

1935 REM

1940 KM subroutine &dd —- try to achieve LE gools
1945 N=L0

1940 ¥F3=1

1905 1F KoLl ITHEN 2060

1960 11=0(L9N)

1765 G1=01-INT(f1)

19/0 KO=h

1975 K1=_INI1C1OUXCEL/Z7100-ANTC(I1/7100)))
1980 IF F1 ITHEN 1990

19865 FS=0GL1.GO

1990 NI=(NITCENTCI1)/100)

1995 1F N1=20 OK F3=0 THEN 204%
2000 IF F1 THEN 2019

200% GUSUR 2270

2010 GO TV 2020

2015 GOSUR 2080

2000 1F JO-0 [THEN 203%

20¢% F3=0

2030 B0 10 204

204895 GUSUR 2175

2040 LU 10 19Y9YY

2045 KEM whale-end (s1%%5)

2050 K=K+1

Z20%% G0 10 199%

2060 KEM whale-end (3120)

2065 K {UKI
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2070
2075
2080
2085
L0%0
2095
2100
2105
2110
211%
2120
2120
2140
2138
2140
2149
21590
215y
2160
2169
210
<175
<180
2184
L1v0
219y
2200
220y
2210
21y
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"ALLOCATE" (cont.)

KEM oo oenninne.
KEM

KEH subroutine scantt ~- cecond WCIFOn
JO=0

L3=uo+ro

La=Uu+1

J=L3

IF J°14 Ok JO-0 (HEN 216%

ta=iqLsy )
JISINTCIOURCT 100~ ENT(E2/100) ) »

IF W(J1)=0 1HeN 2159
Jo=4

Ge=fu~INI L)
X=Gr-GUxGY

Y=N1

GOsSUK 1703

REM

J=J-1

GO 10 2t0L

Rth while-end (J3400)

R TUKN
REM T T
REM

KtM subroutine arejulr ~- ng wCaron
WCJI)=w(Jy)y-n

N1=N1-M

AV=AU+]
ACAV)=MX10U+J1+KR1/100Q
1r F1 THEN 2220

IF GO GL+X 'HEN 22185
LU= (L) +M

GU 10 224y
LeL)=pCC )y $+Mnx
F3=0.0CC)

REM

NO=HO-M

F3=NQO -0 ANII } 4

RETURN
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2260
2265
2270
2275
2280
2285
2290
2295
2300
2305
2310
2315
2320
2325
2330
2348
2340
234
23%0
2355
2360
2369
2370
237%
2380
2385
2390
2395
2400
2409
2410
24195
2420
240%
2430
2445
2440
2445
2450
245y
2460
2445
2470
2474
2480
248Y
2490
249y
2500
250
2510
251%
2%2¢
252%
2000
3004
3010
4000
4005
4010

"ALLOCATE" (cont.)

REM covenensosvnionncrrinonns

REM

REM subroutine scanrt —- second wearon

REM

JO=¢

LO=U0+1

L1=y0+RO

JaLo

IF J»L1 OR JQ>0 THEN 2370
12=FCC»J)
JIZINTCQIQURCI2/100—-EHI1 (12271000 ))
GL=T2-INIC(T2)
X=62-G12G2

1F G1+X<GO THEN 2360
1F W(J1)>0 tHEN 2355
Jo=J

Y=N1

GUSUB 1705

KeN

K¥M

J=J+1

GO TO 23090

REM while-end (3720)
1F JOX0 (HEN 23805
GUSUE 2080

KETURN

KEM 4o ttuenvrenesrestssorarscssrossnsssrsisesosriossenstens

REM subroutine resrort

GO FO INMCGCCI/Z100) UF 24051241592425,2435

C$=*cr-mide"*

GU 0 2440

C3=*cr-a1de’

GU 10 2440

Ce=z*tu-mide*

GU 0 2440

Cs$="tu-1rde"

KEM

FRINT Ce3

FKRINT USING 2455INCCHiDL) S
I1MAGE 6dy-6d

FOR J=1 T0 WO-1

FRKINT USING 24/0:1C(Cy»J) 34
IMAGE /d.2¢d

NEXT J

FRINI USING 2470 7M(CsW0Q)

It AO=0 I1HEN ZUZ

FKINI USING 2495

1MAGE 20x

FUK J=1 (0 A0

FRINI USING 24/70:ACJ)0

NEXTH J

FRINT

RETUKN

KFM s ovveveneos
KtM tarcet ftor arsernd
KtM target for arrend
KtM terdet tor arrend
KtM tardet tor arrend
KtH tardet tor areend
KtM tardet tor arren
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Appendix B
IBM PERSONAL COMPUTER ANNOTATED LISTINGS

1000

1005
1010
1015
1020
1025
1030
103S
1040
1045
1050
1055
10460
1065
1070
1075
1080
1085
1090
10935
1100
" 3105
1110
1115
1120
1125
1130
11335
1140
1145
1130
1155
1160
1165
1170
1175
1180
1185
1190
1195
1200
1205
1210
1215
1220
1225
1230
1225
1240
1245
1250
1255
1260
1265
1270
1275
1280
1285
1290
129%
1300
1308
1310
1315
1320

? ALLOCATION program...cccecessssscecesesss.September 1982
' Prepared by Dr. Stefan Shrier

’ System Planning Corporation
’ 1500 Wilson Blvd.

’ Arlington, VA 22209

’ Telephone (703)-841-3621
DIM T#(BO,20),AN(20)

DIM D(80),G(80)

DIM WZ.L(20) ,N%(80)

DIM TTYPES (4)

FRINT "end declaration®

GOSUB 1120 "get user’s control toggles and wpn inventory
FOR OBRJ”Z = 1 TO NOBJY
GOSUB 1180 ‘get classes within this objective
FOR CLASSY% = 1 70 NCLASS%
B0OSuUB 1220 *ALLOCY
GOsSuB 2285 *REFORT

NEXT CLASSY%
FOR CLASSYZ = 1 70 NCLASSZ

GOSUB 1740 *ALLOC2
GOSUB 2285 ’REPORT
NEXT CLASSY

NEXT JBJ%

END
'subroutine to input toggles and wpn inventory
INPUT "Qtd-0 or dtd-1";As
INPUT “"de goals cov-0 or mod-1 or hi-2"3 HI1%Z
OPEN "inventor" FOR INPUT AS #1
INPUTH1, UO%Z: FOR J%=31 TO UC%: INPUT#1,WZ(J%): NEXY J%Z
INPUTH1, BOY%: FOR J%=1 TO BO%: INPUT#1,W%(J%+U0%): NEXY J%
WO% = UO% + BOZL:CLOSEMI1
OFEN “de-table" FOR INPUT AS #1
INPUT#1, NOBJY
RETURN
'subroutine to input DEs for classes within objective
INPUT#1, NCLASSY
FOR CLASSZ = 1 TO NCLAESZ
INPUTH#1, AS, NZ(CLASSYZ),G(CLASSZL)
FOR J% = 1 TO WO%: INPUT#1, T#(CLASSY,J%): NEXT J%
NEXT CLASSY%

SETURN
'subroutine ALLOC1 -- allocate firat wpn
AOYL = (O ‘clear second wpn pointer
GOSUp 1290 *unpack the DEGOALs for this class
F3%4 =1 *flag to scan more
WHILE F3%<>0 "meet the class requirement
GOSUE 1390 ’SCAN table for wpn (o meet goal
IF JO% » O THEN GOSUR 165G ELSE F3% = ¢ ’AFFLY one else quit
WEND
RETURN
'subroutine DEGOAL -- unpack @goals and categories for class

categories (tu/crit and ide/mide) <--> flags F1 and F2

GO = INT (INT (G(CLASSY%))/100') “highest digit marks category

F1% = O
IF (GO = 1) OR (GO = T) THEN Ft% = 1 “f1 set for mide
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1325
1330
1335
1340
1345
1350
1355
1360

F2% = Q
IF GO >= I THEN F2% = 1

GO = G{(CLASS%) /100 - GO

'f2 set for time urgent

*H1%Z = INT(10 » (GO - INT(GO))) ‘determine if coverage, moderate or hi
IF H1Z=2 THEN GO = INT(GO#100)/100 ELSE GO = G(CLASSYZ)-INT(G(CLASSY))

NOZ = N%(CLASSY) ‘number of targets in this class

> D() exther nr. tgts or mide goal

IF F1% THEN D(CLASSZ) = -NOZ # GO ELSE D(CLASSY%L) = =-NO%
RETURN

‘subroutine SCAN(r) -- for first wpn
’ scanning to the right in the DE table. J0 marls table column chosen
select first wpn meeting per won DE goal
JO% = O LOL = 1: L1% = Yo% ‘left half
IF F27% = O THEN LO% = UO%Z + 1: L1% = UO% + BOY% “right half
J% = LO%
WHILE J%<= L1% AND JO%Z = ¢
Ti# = TH(CLASSY%Z,J%)
Gl = Ti# - INT(TI®) ‘candidate wpn DE
1IF Gl < B0 THEN 147S 'wpn DE < per tgt DF goal
J1%4 = INT(Ti#) MOD 100 *wpn i1nde::
IF WAL (J1%) = O THEN 1470 "none left

s

JU%L = J% 'Get table column 1nde:
X = G1: Y% = NOY¥ *orguments for HOWMNY sube .
GOSUER 1595 *HOWMANY wpns M
J%z = J7% + 1
WEND
IF JC% = O THEN GDSUR 1500 "i¥ nothing found, try scanning left

RETURN

»

‘subroutine SCAN(1) for first wpn
SWAF LO%Z,L1%
J% = LO%
WHILE J% > O AND JOY% = 0
Tin = TH(CLASSY,J%)

J1% = INT(T1#4) MOD 100 ‘wpn inde

IF WA (J1%) = O THEN 1565 *any wpns of this type letft
Jov = J%
Gl = Ti# - INTTi#, Twpnh Ub
X = Gl Y4 = NOY, *argumente to subrout-re
GOSUR 1595 'to compute HOWMNY wpns M

Jd% = J%4 - 1
WEND

RETURN

‘subroutine HOWMNY -~ args X (the wpn DE) and Y (wpn stoch)
IF F17. = O THEN 162S

M. = INT (ABS (DI(CLASSY))/X + 1) ‘mide
IF M% - Y% THEN MY = Y%
GOTO 1670
M7 = Y% “ade
IF MZ - WAGILY) THEN ML = Wi J1% "more tgts than wpns™
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14635
1640
1443
1630
1658
1660
14665
1670
147S
1680
1685
169¢
14695
1700
1708
1710
171S
1720
1725
1730
17323

RETURN

'subroutine AFFLY ~- first wpn

WZ(J

NO%Z =

F3u

1%)

1F NOY

>

IF F

1% =

IF GO <

RETURN

»

1740 -

1743 ’subroutine ALLOC? -- shortfall to goal needs second wpn
AQYL = O
IF D(CLASSY)

1750
1755
1760
1765
1770
1775
1780
1785
1790
1795
1800
180S

RETURN

1810 °

1815
1820

»

>

= WY
NOY -
T#(CLASSY,JO%) = TR (CLASSZ,JO0%) + 100 = MY
= 1
= 0 THEN F3% = O

4A(J1%) - MY reduce inventory by nr. applied
M7 *reduce tgts i1n class that get wpn

‘record in table
""more" := true. Set false below as appropriate

false 1f no more tgts in class

O THEN 17195

D(CLASSY) = D(CLASS%Z) + M% * X
IF O <= D(CLASS%Z) THEN F3% = 0O
G60TO 1720

= Bl THEN D{(CLASS%)> = D(CLASS%Z) + M%

D1 = D(CLASS%)

*list pointer for 2nd wpns
>= 0 THEN 1805 ‘return if no shortfall
"amount achieved so far

GOSUE 12590 "DEGOALS for ni, g0, etc.

0(CLASSYZ) = D1

LOY%

‘get credit for earned DE

= 1 L1% = uo% 'msl wpn

IF F2% = 0 THEN LOZ = Uoy + 10 L1% = Uo% + Bov
GOsSuB 1B20 ‘execute ADD

1825 "subroutine ADD -- to try to achieve DE gosls
Ki = LOY%

F3% = 1

WHILE K% <= L1%

1830
1835
1840
1B4S
1850
1835S
1860
1865
1870
187%
1880
1885
1890
1895
1900
1905
1910
1915
1920
1925
190

1925

FETURN

’

»

Tie
Gl =
FO%
¥
IF F
N17,
WHIL

VYL o=
WEND

= TH(CLASS%,K%)
Ti# — INT(Tiw)
= K%
1% = INT(IQ0 # ((T1#/100) - INT(TI#/100)))
172 = O THEN F3% = Gl -~ GO “1f 1de more 1f first wpn short
= INTCINT(T1#) /100)
E Ni%Z > O AND FZu%
IF F1 THEN GOSUPp 1920 ELSE GOSUB 2100 'mide lftscan else rt
IF JO% > O THEN BOSUB 2005 ELSE F3% = 0
WEND
K% + 1

‘nr. wpns this type applied as first

‘subroutine SCANLF —- second weapon

JO% =
LZEYL =
J7z =

[¢]

UO% + BOY%: LAY% = Uo% « 1

LZE%

31

LIRS 4 S

5 | (SRS

I % o R
AL

A

'
Sad

A, | SE

.
PR

,'-,":il' AR

» v -
AL




1940
1945
1950
1955
1960
1965
1970
1975
1980
1985
1990
1995
2000
2005
2010
2015
2020
2025
2030
2035
2040
2045
2050
2055
2060
2065
2070
2075
2080
208S
2090
2095
2100
2105
2110
2115
2120
2125
213C
2135
2140
2145
2150
2158
2160
e 2165
2170
2175
2i80
2185
2190
2195
2200
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WHILE J% >= L4% AND JO% = O

T2® = 1#(CLASS,J%)

Ji% = INT(T2#) MOD 100

IF WXA(J1%) = O THEN 1990
JO% = J%
G2 = T2# — INT(T2#W) "2nd wpn DE
X = 62 - G2 » G1 ‘marginal increase due to 2nd
Y. = N1%

J% = J%
WEND
RETURN

y

‘subroutine APPLY2
W4 (IL1%)
N1%Z = NIY - M%
ALY = ADY + 1
AW LAOY) = MY
IF F1%Z = O THEN

D(CLASSYL) =

F3% = ¢

= W4 (J1%)

* 100 + Ji%

GOSuUB 1393 *HOWMANY of this 2nd?

-1

== 2nd wpn

- MZ ‘reduce inventory by nr. applied
"advance list pointer for Znd wpn data

+ Y1%/71004%

2065
D(CLASSY)
> D(CLASS%)

+ ML e X

GOTO 2075
b

IF GO <= G1 + X

NOY = NOYZ - M%
1F NOZ = O THEN
RETURN

'subroutine SCANRT

THEN D(CLASS%) = D(CLASS%) + M%

F3% = 0

~-=- second weapon

JOZL = O
LOY% = UO% + 1! L1% = UOZL + BOZ
J% = LO%

WHILE JO% = O AND J% <= L1%

T2# = T#(CLASS%,J%)

J17% = INT(T2#) MOD 100
G2 = T2# - INT(T2#)
X = 62 - G2 # G

IF (Gl + X)

J7% = J%
WEND
IF JOY% = O THEN
RETURN

< GO THEN 2185

IF W/A(J1%) > O THEN 2180
JOY = J%

YZ = N1%

6GO0sSUB 1595 "HOWMNY wpns M7

)

+ 1

1920 1% none, try SCANLEFT
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gUDE TR

[

2285 'subroutine report

OSSN |

P X% .-w.'.u:w» LT B R P Lty o o

2290 °

2295 TTYPES$(1) = “cr-mide ":TTYPE$(Z) = “"cr-ide *“:

2300 TTYPE$(Z) = "tu-mide ":TTYPE$(4) = "tu-1de "

2308

2310 PRINT TTYFES (INT(G(CLASS%)/100') )}

2315 FRINT USING "######"; N% (CLASS%) ;

2320 PRINT USING “#nd##s-":D(CLASSY%); '

2325 FOR J%=1 TO WO%-1: PRINT USING "#HNN##s_#a'; TH(CLASSY,J%) 11 NEXY J% o

2330 PRINT USING "HaN##Ne_#8"; TR (CLASSY, WOY%) -

23315 IF AQ% = O THEN 2355 .

2340 PRINT * A N g "3 o

2245 FOR J%=1 TO AOZ:PRINT USING "HHUNNENN.#8"; AR (I%);NEXT J% -

2350 PRINT ;;

2355 : P

2360 RETURN H

2345 ;
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1040

<00 REM
210 REM
220 REM
230 KEM
240 REM
250 REM
10 OFER

430 DIM We (2

460 KEM

adaptation of decalc.........august 1982
by Dr, Stefan Shraer
System Flanning Corporation

1500 Wilson Elvd.

Arlington, VA 22009
Telephone (707)-841
TOUTFILE" FOR QUTFU
400 DIM F(7,4" ,B(4,18),E(4,2°,3(6.9),01{0}
470 DIM D(g, D)

Frepared

‘wpn IDs

470 REM SET CONSTANT TAKRLES

480 REM
450 Co1

= 1.04167

SOC (T = 1.0989

510 C% = "pycov '

320 L% = "lpmnorsqtusd®
740 FOR J = ! 10 S

750 FOoR T = 1 10 6

- FE..DD G-1,5:

770

NEXT I

780 NEXT J

790 DATA
i) NOTA
81< DATA

820 DATA
B2 DRTH
871 REM

840 FCGR J

1.8622,-

817, -3.0865,
1.8095, -2.838. 1
~l 676,
1.6988, -Z.T2643, b, 7asie

1.7671.,

g5 FOGR I = 1
READ F(I,J)
NEXT I

SO0
BT

8aG MNEXT J

890 DATA
G0 LATA
910G pATA
92( DATA

G330 DATA
971 REM
G40 FOR 1
S0 F
qb\.'
QI
PG 8]
Gt T
1900 DATH
Tl Dala
[EATR I L= Y
M UCEE PN -]

oy R

1
]
Lot Ly A
16 ) ]
i
H
1

i
"1 Rel
i
Gl
]-.
T ‘.
i ;
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3

PTYAIAE PRC ) >ta

g.214, -0
~TL064 e

~-5.Z2%e-7,
9.5 1e-b,
-5.807%e-4

-tell
T A5 #s

T.2370 200771, ~1.4128,

TC 7

1.77B6, ~1.0675,

S9IS. —a. 6D

0, 254846,

L1118, S.265 e -4, .16

11. B.315%,
S.726e--9,
-1.872e-7,

= c~
. 5.85%e-9.

001027, -7,
6.787, -u.17

. —10. 18787,

0, 30748,
O.28TE7,
L. 13578,

~ie
H,ea15,

2 e-0. -0
e e-4,

95, d.002

1.227e-9, B.7BS. -C.

~1.905e-6,

2.0%60-8

=1 70 4
CR J = 1 70 1R
FEAD EB1,J:
NEAT 2
Tl
- L L T79, 1. 4, -1.9%7, - - . TLell,
-1L.7 - YBG, O 119, =, L0 - LAY

R
[N LS R A

-t

»x o

TCONCIANT £ Ok

goet wpn cat

s L Tarsenal ot Ok

Fo.

vrgent oy e

L2t PRUIP I P

o7 a-

PR

- 0L045266
~G, 078466
S0, 011672

0, O0ENTHYSD

v, AZT2AG, -0 agsT

Lol o e—=7. /.12 e-9
-9.079 -5, 1.458 e-5
1SS, -2.08Bse-4

112, -6.658e-5

-S.ell, -e.62B, -B.92Z6
1, ~1.901, -Z.509, -7.284

1"|.—.'F\ -

2. 14,65, 20,2, 28.96

ool BUY79, 110320 16,05, 24.4T
—Le418, -Z.378, -5,990
oL S1e, ~1.170,

L2700 -4.116

i, 695, ~0L 1948, -0, TAGY
PU.00, veou) o, w,009547
EZTUEE TR Y

MOSMAL DICTRIBLTUN -- USLDL 1IN FD
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1., cep. Fa,
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LA} AT

1710 INFUTS#S, QO

1720 FOR J = 1 TO U

1750 INFUTHE We{J) Dol 22 203y el d
1740 NEXT J

1720 REM

1740 REM same for non-u

1770 INFUT#R5, BO

1780 FOR J = 1 TG0 B

1794 J1 o= J + yo

1800 INFUTH#S WEIIY . DAL, I Dl J1: v iTogte
181¢ NEXT

s YR

oA, 4 S Y

182 CLOSENS
K 1870 WO = UO + R

1900 REM
1910 REM MAaIM FROCESS LUOY ssaewrves
1670 DPEN "DE-TABLE" FOR ITHOT AS 4
1370 OFEN "tgt -dp” FOR INFUT Av #,
1940 REM

1950 INFUTHS,C1 “naumber o b it oos
1955 FRINTHT, 0

196¢ FOR 0= 1 T i

1570 INFLT G T nember of cler tc
1975 FRINT#Z, CI

1980 FOR C = 1 T 1

179 INFUTRS, TS, MO RB, S M -0 0130 Tagr 1204w, > Lt
gl

June [EINISTEG SR
<

A IR (e}

i TESG

PRy R GCSHER Dand
J02: NEXT (2
J0Tn HNEXT ()

200 3070 4840 “end of program

CTTOOREM subroutline to o interpret vet: rnpet

2240 2% = MILSCRE LER B 1, D)

JARSIY Fo- INSTIR g, 08

ARy IF F o Thelie L IQe

i FRITW:i®: |, "ty muasl boe oo mnipeig oty bl

RETUFRIS

X = LEFTHE vivr Lk b8, -7

vV = VAL (X%,

IC F & 0 FoiT mNS Y ST 0OF 5 1 ANl W T b 250

IF Pt ARD Vo AMD Y =46 THEN w7
FRINIBe., “vn oot cf rran:
FETUAN

IF F 12 THEM 2474

] = =

e fen Lah type!

IF P = 11 TH. A D550
1 & THEE: 29T

c -

WA

A N E S
b i Ce)
WL Thieoy
t = 0
RE T UETS
Toihroutine to propare ard owe tie Lables
D6 FG= 027 = 1 TO W
e Dea,JT) = 37 « Db, -0
S61Tn NEXIT J©
Lo = 8
2675 L1 = uo
J6TO GOGUR 4740 “sart by 7y

- LOom U )

e NTee 8 ace o A 4id e A AR S O SR ST - .

. - . — " e
t)
o
L]

. E T T e T S S S R P
. T e v .« UL L AT .

. IR S S P S - P . R L - B W
PR TR PP VTR LT YTV YA VU W PR VARG P DR R .
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.

O

<6 THEN
I11Q 14 2
X120 18 10 # S "needed :1n Pd subroutine
o 3130 FOR J3 = 1 TD WO
N 2150 Y3 = D(1,J0) (173

v 31460 IF T = 11 THEN X300
3170 GOSUB 4360 “COMPUTE WPN-RADIUS
3180 GCGSUB 4510 "OPT HOB
3300 "placeholder
3350 J4 = JT ‘for same wpns
3360 JS =1 ° -- only ane target size
3380 GOSUB 4580 *compute pd
33590 D(4,)3) = P
3930 2% = MIDS(LS,T,1)

on=awn

o« .
'1.'1

’

L)
.

s

W\ .
X H
DAY «
AN B
o .
LS4} -
! 2640 L1 = U0 + RO !
" 2645 GOSUB 4760 .
A 2650 FRINT®#3, USING "\ “3Te3 “tgt-id B-byte field P
A 28655 PRINT#3, USING "\ \"iR$} *vntk 4
(:\' 26460 PRINTHI, USING “HéNe#"352; “sie N
RS 2665 PRINT®#X, USING "####"IN: ‘number D
AN 2670 PRINTH#3, USING “"#88#. W8 i M21CO0+INT (Gl #10Q) +G2 ‘tgt-type & goals d
p 2675 PRINT#3, "3 "é-byte of+set line two l
(2 2680 FOR J3 = { TO wo-1 .
,ﬁq‘ 2685 PRINT®#X, USING "###,.#8"3D(4,J3): ‘won-index & Pd ;.‘
3 ’ 2690 NEXT J3 ]
et 2695 PRINTH#I, USING "W###.##"3D(4,WO0 K
2700 RETURN .
K 2850 ’subroutine to compute DEs o
L 3060 HO = 1 *air only assumption ol
‘ 3080 J1 1 "since only one target ‘
A 3090 14 1

Ay 3100 IF 3120 }
S .

S} 4

3940 > PRINT#&, V32Z83K3V13D(1,J3)3D(2,J8)3123
3970 > PRINI®&, HOiW3P;D(3,03)3 D1
Sl 4300 NEXT J3I
. 4310 RETURN
g 4320
'.:, 4330 *
) 4350 'sub for radius
o 4361 Y4 = /¥
' 4365 Y4 = {1/v¥X
‘e 437¢ Vi =V
i 4280 IF K = 0 THEN 4410
oo 4390 J = 9%14-9+¢
4400 Vi = UV + B(1,J) + Y4 # (8(2,)) + Y4 = (B(3,J) + Y4 # E(4,0)))
}J 4410 J =14 + 2
“J 4440 W= F(7,0
“nd 4450 FOR I = & TO | STEP -}
4460 W=W=x*UVl +« F(I,D
g 4470 NEXT 1
, 4480 W = YI # EXP(W)
4490 W= W IiQ(I4q) « (} - 5 -2))
. AS00 RETURN
4510 "subroutine for opthob
N 4520 IF 14 =} OR V1 =: 1S THEN 4550
-3 4530 HO = 14661 # EXP (~. 06138 & V1)
i 4540 GOTO 4560
. 4550 HO = EXP(E(1,14) =+ VI®(E(Z,14) + VI#(E(Z,14) + Vi » E(4,14))))
. 4560 HO = Y & HO
B 4570 RETURN
4575 *subroutine for pd
"o 4580 IF D(2,J4) THEN 4610 'if any cep 1s 0, set p = 1 and return
" 459 P =1
Y 1620 RETURN
l £oA Rl = W/SORI(D(2,J48) 2 + C7 » 7 =
467y IF S = .1 AND K1 > 2 THEN 4%90
s 4670 IF 8 = ,2 AND K1 2.9 THEN 4590
4640 IF S =.7 AND R1:4.5 THEN 4590

WA e

36
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S RPN
| )

o -
| ' ”
- 4650 IF S =.4 AND R! 6 THEN 4590 -
N 4660 IF S =.5 AND R1>3 THEN 4590 <
< 4670 IF R1>.1 THEN 4710 e
k) 4680 F =20 o
3> 4490 RETURN ,@
: 4710 P5 = K1 % (G(S,18) + R1 * G(&,1B8)) N
i 4720 PS = G(1,18) + RI * (G(2,IB8) + R1 #* (GI(3,18) + K1 # (G(4,18) + P9 'ﬂ

4730 P = EXP ( —EXP(F9))
R 4750 RE TURN L
al 47460 ’*subrcutine to order in tabile -7
a 4765 IF L1 = LO < 1 THEN 4795 k
. 4770 FOR I = LG + 1 TO L1 v
g 4775 FOR J = LO TO 1 :
q 4780 IF (D(4,1)-INT(D(4,1)))<(D(4,d)-INT(D(4,J))) THEN

SWAF D(4,1),D(4,0)

4785 NEXT J

4790 NEXT 1

4795 RETURN

4840 °*program is finished

4880 END

W . .
v Le,
e
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Appendix C

TEKTRONIX COMPUTER LISTINGS FOR
PD CALC AND DE CALC (PROVIDED BY SAGA)

100 1INt
1000 DIM F (/71 4)sB(AIE)»L (A2 L8 ( 11 - H$(4) ;0 2) s IS NS 2 /91
1010 DIM DG 20N CL20 202y & 0000 -1ee ) (D5 1
1000 DIM GO0y RO &2 rHU Y e 0 Y ooy
1020 IMAGE 2L &My "FAGE 4 Ab, 1

1040 KEM

1050 1HMAGE JUy1MsA: 20y 2X s Al 10 AN el 2N sl 200, &

P SN B

r

SR

¢l

-}

ATRI PRNFS TR RV N8 EIS ST SR T :“
1055 FABE
1054 FRING PLUSSLAY QUIFUT f1 (SUREEN =22y rRINIEK -01)  * o
1057 INFU! A ‘
1058 FRIME *THIEIALLZIMG FROPLE oo, ’
1059 (F A=22 [HR! 1020 -

1080 Y~
104 Y A-LY1 tHEN 108
162 Y40

e 108 GO U ture
:« 1064 FRIHI {0 SULH DRt *
b 1065 GU U 1VLE
" 100 LU=y
<, 1025 e

b 1080 1/-0

) 1090 Cil)-1.0a)8s
g« 1100 W) <1.078Y
- 1110 UsS=*FyLYy®
‘& 1120 L3~ FHEURSATUX®
o 1180 BATA 200540915000, 4, 0030025054008, 145U 0.0 1:U, 40
.‘: 1340 LA Bly0r0rUs 0 500,205 /194000 2010, 4:0,4:0.4,0.2
v, 1150 MEIA 40,15 0190:0,4,0, 3,0, 2005100975491, 1:0.5:0.5:0.4,0.3

S 1160 DATA 32e0s050:0,2:0.810500 1019954, 30150,4:0.1,0,4,0.4

1170 DAIA 1375, 1020 2400 00,3/, 00340, 01000000 042000 08 05 0, 3.0y 40 JE

b 118U LOHG 0aerQel o080y 00 2802700004800 2000, 2000 A1 0, 34
ot 14920 HATA 002490.2400 .71 18600 1280 J6LC1 020 3 0 dY G 1R 0210 P90
":' 17700 BAIN 2LUA0 325002 7: 0.8 0, 09Cr 18750 2%5 0000 003850, 10:0905 38 /50
= 1290 DAIA D102 0880: 2450 0L 320,44, 0,42, 0,21, BUU 100U 20U, IL0O0

3 220 PR L1 10 14

1260 FUR U1 (U ¥
1240 KEAD UL J)
10L0 NEXT
1060 NEX)
1270 KU -1 (U A

e
» T

e
P

o 1280 READ Hi1)

RS 1,90 MEXT |

ad 1300 rUK 11 U &
Y

1510 KEAD KUL2
1320 NEXI ]
1240 LINA 225,514,106, 903

ll

. 1540 FUK -1 (0 4

e 185¢ FUK LU (U &

iy 13560 READ G015 02

2 1170 NEXL L

- 1380 Nttt

o 12y0¢ VAN R P B WS I (I R I N BRI LR PR TR I T LI TN S LU N

1200 NTA ARNCST IS BN S N e B R e R VI TR LI Y D A Py
TA10 LNIA 1.8070,-,8089 1 0935 ~0, 8040 Lty Q-0 gt v
TAC DNINA T, s/ - 838 1 00k 0, 25080 . Q.00
JASO UATIA 1,498y -0 20040, PAY R, -0 L rH L oo
1440 Fi)k S 1 [ S

JERL.

JrH A M)

A R T BN

> %y
-

N 1950 FOK 1=1 (0 /
» 1469 KEAN by, )
Py 1470 MEX! 1

1480 NE X1 J pggv]OusNP:GE—}
LAF0 LATA B 18010280, 650 A v 1Ak D1 6. 688 =5 201304 - & i s BLANR

TG00 DATA 4,064 -11¢8. 310 Cu1037,-/.Y0HE 4, -, 08yE -0l A58 -0
1510 DATA -5 2~/ ra 0 7260~ PeHe /7880 -0.135500,. 00,0400, -0 Qb - A
TLU0 DATA 90 G- V- L o0 sy Y e

L. RN

| A

i not
Copy available to DTIC does
3 permit fully legible reproduction

1

. . " - . . . - L - . LR -
POV PP PN PRI P W IR R P S P SID SO S S




-

-

N 1525
al 1530
ey 154¢
o 1550
N 1550
= 1570
. 15C0
et 1590
. 1600
;ﬁ 1610
o 1820
N 1630
i§ 1640
b 1650
. 1640
M 1670
d 1680
N 1690
o 1700
W 1704
Y 1710
1720
1730
ol 1740
X 17480
- 1780
- 1790
w 1800
. 1610
P 1820
1830
fi 1640
Py 185¢
. 1840
;. 1870
. 1880
2 1890
' 1900
. 1910
o 1920
. 1930
. 1940
. 1950
- 1960
o 1970
- 1971
I 1972
. 198¢
. 1990
R) 2000
N 2010
o 2040
X 2060
X 2000
2090
. 2100
j 2110
2120
1 2130
A 2140
> 215¢
i 2160
2150
- 2189
- 2190
- 2200
.i
N
i

DATA =5, Q0LE=-4,5. 8528~y =3 . 9OGE=612,05LL-1
FOR I-1 10U 4

FOR J1 fu 18

READ B(I:)

NEXT J

NEXT X

DATA ~0. 5779, -1, 2024,-1, 9527, -2, 208
DATA —12.0%,-C.00¢0,-0.411%:-0,92

-1 408502 900 5= 2509, 3.

DATA =A,3439-6.0191.06Y98.35:05,8050,07,242:10.700514. 63-:0.g118 98
DATA 45,0,7989:1.209:2.840:14. 1901-.?1019 179:11.32534,08:24.44
DATA 0.0013765-0.002069,-0. “4"31-0.2253:-0.84}Br-2.$74v—3.982
DATA -14.229 3005691 -0.0399 -0 109 —C, 51289 -1.332,-2.285-1.116

DATA =7.3989-13.215-0C . 327-0.00&3101-0. 016931 -0.15409-0.3457
DATA -0.9135%,-0.1749+0,31052,2 1105, .Q.JJ Q0011520009354
DATA O.5145,0.18125C,484/91,1.290.37614,.90/7510.61
FUOR J=1 (0 ¢

READ EC1sJ2pE(0r I sk (35 ))sECAr ))

NEXT J

DATOH 7.1719=0,0201» -0, 001HEL: D 070801 7.304-0,1076
DA 0005208 r-4.£28E-5

Li-1

PRIHSf *DU YUU WAt @& {oFE OUIPULEY:
INPUT O

JF LS -*N* (HEN 1850

I¥ CLs--*Y* THEMN 1200

PRIN( *ANSWER HUST Bt YES(Y) UR HO(N)
6U 10 1720

y7-1

FRIHF *FIRSTE FILE HUMBEE (1) b ]
INPUI ¥F1

IF¥ F145 1HEN 1810

COsUYD 489¢

L1=0

L2-0

FRIHE *UMKNOWN -EMND YL 7 ¢}

INFUL LS

I11-POBCUSCS, 1)

IF I1-°0 THEHR A960

I1s1141

FRINT “(GT DIST (UNIFUOREM -U FHORMNAL -1 ) ot
INPUT L

F Ce=*0* (HEN 1970

I¥ Ce="1" {HEN 1972

GO TO 1920

I12=0

6o 10 19RO

121

PRINT *SIHGLE PROBLEM AHFUL © *3
INPUT S

IY=1

13-0

IF Ce-=*Y* [HEN 2100

IF Ce-:*N* {HEN 2110

FRINT *ANSWEKR HUCST YES(Y) OR NU(R)Y *
6o TV 1970

141

FOKR I=1 14 O

IF )-4£1 UK 13 (HEH /130

GU 10 £ 0F 2140216002180 00009 22610
FRIN{ “NUMHER OF UNITKR‘S Y 4

GO Ty lo4o

FRINTG SSNUNBER OF phrg vt

GO (0 640

FRYNT CNUMHER UF YIEILNS 7 *

GU v 2640

IF 1123 (IR NCA)-1 SHEM 24450

40

R IR L L T S AT

R S

et e b o i A S, s




———

2210
2220
2240
2260
2280
2290
2300
2310
2320
2330
2340
2350
2370
2490
2400
241¢
2420
2430
2440
24%0
24460
2470
248¢
2490
2500
2010
2520
2%30
2540
2550
2540
2570
2580
2590
2600
2610
Q2620
26450
L2640
2650
2660
2670
2680
2690
2700
2710
2720
2730
27490
2740
2760
2762
2770
2780
2790
2810
2820
2840
2845
2840
2850
2860
2870
2880
2890
290¢

FRING "CEP’S VARY INDEPENDERILY & *;
INPUI CS$

IF C$~*Y* THEN 2330

IF C$-°N* IHEN 2300

PRINI *ANSWER MUST BE YFS(T) UK NO(N) *
GO 10 2210

N(A=R(3)

15-0

GU 10 2730

PRINI *CEP IM INCREMENIS 7 *;

INPUI (8

IF LC$=M* THEN 2430

IF C8-°Y* (HEN 10

PRINI “ANSWER MUST BL YES(Y) UK RO(N) °
GU TC 2330

PRINI *CEP(MIN) s CEF(HAX) $STEF 7+ *3
XNPUI CLrL2o03

IF C2-C1>0 (HEN 2460

FRINI "CEP(MAYM) MUST NL -CEF(MIN)*®

GU (U 2410

IF CAC2-0C1 (HER 2490

PRINI *STEF MUST BE -<CHAX-CHMIN®

GO 10U 2410

IF C1=20 AND C2F0 AND CA:0 THEN 2520
PRINI “CEF MUST BL >0°

GU 10U 2410

J2=L2=C1 /70341

IF J24=2% AN J2-1 (HEN 2560

FRINI *2% 1S THE MAYX NUMBER UF CRES®
GO 10 2410

FUR Ji=1 10 J2

DA, J1)=Cl14(J1-1)2L3

NEXI J1

IO SEN

6O TV 220

FRINI *NUMREKR OF 671 RAM,Y + *3

GO 1U 2640

PRINI *MUMLER OF CEP’S 7 *4

INFUS N(L)

IF N(I)Z=2% AND M(1Y- 1 (HEN 2730
FRINI *NUMBER MUST Bl =1 (NN 4~25°

BO U L UF 2140,2180521H0: 2630520610
FOR J9~1 19 4
N(J9)=1

NEXT J9

NCX)=1

IF I=It (HEM 2
FOK J°) 10 ML
@30 (0 Y UF 2%
FRINI *UNIK(*?
INFUI Kt
CO=SEU(NS,LLN(HS)-1,1)

29=(%

P=F0S(LesCY 1)

IF ¥ (HEN 2830

FRING *TYFE MUST BL L:MiNsUsbsUrRyGalslied®

GO 10 2750

X8=GLG(NS» 1 sLEN(HS)-22)

V() =valL (X$)

IF F=6 AN VD57 OR (P21 AMIY U L 35) (MR oHBO
SE F=11 AN VG0 GND VO =A [HER 2830

FRINI ‘YUO3S OUI UOF HANGE FUR 1GT IYPE®

GU 10 2750

S(JI=0, 1#t

(RSP Y

1F =11 (HEM 2980

14
a

!
)
U 3000, 300, 3040180/0
Jrtre vy
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2910
2920
2940
pad L]
2950
2940
2990
3000
301¢
3020
30350
3040
3050
3060
3070
308¢
30%0
3100
2110
3120
3130
3140
3150
3160
3170
3180
3190
3200
3210
3220
3230
2240
3250
e P
3260
3270
32480
Y0
3300
2310
3320
3340
3340
3350
33460
33/0
1380
J390
3400
3410
3420
2430
3440
34%0
34460
3470
340
3490
3500
3510
520
a5l

v - .
V]

RAA AN NAAA AR

s A

o227 EEEY YN Y Y

L PN

>t

LAY L COALS TR

«re

3

LSS

R - 74V

PrgrpessTWeRER T L R VIV IR N K . TYFTRVABAIR IR, ¥ ¢

It F<6 THEN v40

S8 -0.9

CS=SEG(RS +LEN(RS),1)
K(J)=VAL (LS)

60 U 32¢0

K{J)=0

G0 U 3200

FRING "FDC 53> "

GU 10 3090

PRYNT *YIELL=RIC 5437 )= *4
6o 10 30890

IF C2>0 tHEN 38210

FRIN{ *CEF-FT(*§# i) *3
G0 10 s080

FRIN! *(GI RADYUS-FfC 343 )= "3
INFUIT N D)

IF I<>2 OR (DCIy.D-0.999 AW NCLy 1)20.00) THEN 3120

PRINE *PL HMUST BE 2 999 N80 -, 020
GO (0 3000

IF I°.:38 OK DOg-J>00 (HER 4150
FRINI *YIELDY MUCST Bt 00

GO 0 Jo2e

IF X-:4 OF DL, 2)~20 tHRI 4170

BU 10 J0U0

IF X% R D100 (HEMN 4200
PRIMI 161 HAVMLUS 1UST »t —--0*

GO 10 2000

NEXTE O

MEXT L

TF I% [HEN 3240

neay=)

PRINT *HOLCGMN QoAtR=1vEOIH-Y v '
INPUYI 16

REM ST IRACk

{F I16°¢ Ok 141 O%
PRIMI *HOR RUCI=-9:1;
B0 10 3240

JOAHEN 2UYO

M(6)-1

PF 18- -0 (HEM 22020
N(&Y-2

FUK J&-1 U ML)
HO-0

IF 28=0 OF (L&~ AND & 1) (HER 313g0
HO =1

FOUR JI=1 10 MCL?

[4=1

IF 1(J1)-1 6 THEM 2400
14=2

FOR J2-1 1D M)

FOR Jd=1 10 M(3»

IF 11=38 (HEMN 2590

S HETWR SIS RS

[F 1(J1-11 fHEM snuw
GOSUR 4530

GULUR 1440

60 (U 4080

1="1¢J1)

U1 (41

1F HO Y THEN ASC0
1=141

MO -H (UL ey y

Figh, 21 (0 4

YDA I3y UL dr (HEN SVl

)

O R B

FAGEI-FIREE JIRE IR AN IR N

AN DA IS RN D

42
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P
580 FUK JA-1 [0 Mia) B
3500 Lr=0.4 -
3600 IF 12-0 [HER 3820 .
3610 C/=0.23) -
3620 1F 15 (HEN 3440 -

3630 J4=U3

3640 FUR JU=1 U MY o
3450 1F 11l THEM LL00 -
JL60 GUSUE 1040

3420 GO (0 4000

J4BO =2y 4

36y0 BLLOG(-LUGH) "

» o,
3/00 18-10%5(J1) :
3710 FH=2(RZ2-G(1,18)2/6(0518) i
3720 KI=G(Ar18)/GC2 () K
3730 K2=GCA18)/76(2r18) X
3740 KR3I=G(L B /(L5 18) K
I/50 RASL(E 1B /G0 1EY .
1760 UL=0 .
37270 U2sk(1R) “
IO Ud=(UI 4L /2 ~

3790 F/AUlRT4USK (R IHUAKRCRIHUSE (KA LUIeRA) ) ))

3800 1F ARS(F/-FE) " -1.CE-1 [HEM 3Bsy .
3810 IF F/-FE 0 [HFL JL40 "
3820 U1=US A
4820 GU 1U 4780
3840 U2=U3 2
38L0 G 10 JEC X
3860 IF 114 [HFM 490C ;
38/0 L4 1) -W/US

J8BO L (A,1)=N(ArY) 2-Coxbel: 19) "2
IYE1 1F b4yl D fHEN Awsl, -8
Jygl 141 ) —-1 B
Ig8s GU (U azve -
JYEY L4, 1) —SUML(4:1)) .
3BY0 GU 1V 40790 .
3900 Wi=tt3 .-
3910 WIssSUR L4y J42 24008y D%, %yl .
2920 M1=0 S
3?30 M-t ~ ¥
3940 YI-m} :-
3990 GUzun 1810 N

3960 1IF WoW1 [HEMN 4000 B
3v70 MI=ND

3980 M=0eM2
1990 GO fu 43910

4000 SATIMLIEMD 2 o
4010 GUsUU ALt 5
4020 1F W1 (HEI! A0SE "
4020 111=2Y3 -

055 GO U 4040 by
036 HMIETE .

040 IF ARG (W-W1) /WL 1. 0E-4 (HEN 4000 .

2050 Didr1r=v3d

1060 GULUY 1£40

2070 KEM -4
4080 LF L1 IHEN A1, -

WY0 LUl

4095 FRGE

AL90 FRINI BAD USIHG 10403170

41020 FHRINI CALC UM | L [ SAELrar oy b oy tRANCE Y ,

4105 FKIN! #n1* HIB 0D WE k1) Fire d

4110 FRINt ©A0: L 4
4120 KEH TE A 3y 1 MY AY 2O

et Rt 5% et Tt et et atas g p s
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4125
4130
4140
4140
4170
4180
4190
4200
4210
4220
A230
4240
A250
4260
4270
4280
4290
4300
4310
4320
4530
4340
4350
4340
4470
A37S
4380
4390
4400
4410
4420
4450
4440
4450
4450
4470
4440
4490
4500
43510
4520
4530
4540
4350

60
A570
4580
ATY0
44600
4610
4620
4430
4640
44650
46460
4670
4480
4490
4700
4710
4720
4730
4740
A7%0
4769
4770

Ze-SEG(LEsT(NX2r))

PRI B USY 10900 (J1)128: 50022V DC8rdA s DCAr M) s Dy J) rHO W s ¥
GO U 416¢

Li=l1+41

I¥ Y7=0 THEN 4420

IF ((J1)=10 (HEMN 4220

IF 1¢01)-11 THEM 4240

19-1¢J1)

GO 10 4270

190

GO 10 4270

=1

(I L3)==(V(JI+HT9/7104R0 (1) 1CCIRT00
GO 10 A280
OC1sL3)=(V(JIII4IP/104E (1) 1000100
M2 L3)-DCS: 48

QL3 =14, J4)

QS LI)Y=1(S, )

OC4sL 3270

1IF HO-0 (HEN 4340

0n(4,L3)=1

O(&L3) 1000t

L3=L311

IF L4<H1 THEN 4420

KEM STOKRE DAYA

sTOP

F1-F141

GUsUY 4890

L3=1

IF L3<Y {HLN A14¢

I¥F L12Y tHLM 4140

1.1=0

MEXT Ju

NEXT 44

NEXT J4

NEXT 1!

NEXT U1

NEXT Jé

G0 10 180

YA=1/YS

Vi=\(J1)

I¥f KC(J1)Y=0 [(HE 4540
J=PKI4-9+KN(J1)

VI=U(JI1I4R Ty N4YAS(DLy DAV AR(R(A» D) Y ARGy 1) ))
J=14

IF HO=0 THEH ALY

J=J+2

WoF(20)

FOR I-¢6¢ 10 1 SIEF -1
W=hEVI4F (11 )

NEXT 1

W=YIREXE (W

N2/ (QRCIANXC1-5(J1)7° "))

RETURN

JF HO=0 {HEN 450

IF I4=1 UR V1=1% (HLN A/709
HO=18812EXF (-0, 061359%V])

GU 10 4710
HO=EXP(E(1,14)4VIELLC(D JOIHVINC(EC(3, 1 A)4VIRL(4514))))
HO =Y 3XHO

RE (URN

JF D(A»JA) THEN 4760

Fa1

RE 1UKH
RI=H/CURD(A,s 14 2402205 JO) )
TV S(J1)=0.1 ANt B1 -2 T8 A740

a4
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t\‘
-:. 4780
iy A790
- 4800
o 4810
\ 4820
48930
i) 4840
e 4850
i 4860
b 4H6%
7Y 46470

] 4880

490

4900
: 4910
: 4920
& 4930
) 4935
] 4940
it 4950
¢ 4960

4970
! 4940
‘ 4990

3000
S001

UL

COTU TR

YA MY,

F_ % 303 A

slaTa%aTe"

- e e—————.s B 68 b AMEEUSELER.RA, St K., "

IF 8(J1)=0.2 AN R1>A.Y% THEN 4740
TF 8(J1)=:0.3 AND R1-4.5 IHEH 440
IF S(J1)=0.4 AND R1-6 (HEN AZ40
1F S(J1)=0.Y AN} R1>8 (HEN 4/40
IF R1>0.1 THEN 4850

P=0

RETURN

I®==10%5(J1)
PP=RIX(LG (L IB)HR1BG(&22E))
PO=G(12I8)4RIK(G(ZyIBIHRIZ(G 1M IRIX(G(4,18) +FP9)))
FEXP(-EXP(PY))

RE TURN

FUOR J=1 (0 350

FUR 1=1 (0 6

UCxsy )=0r

NEXT I

NEXT J

RETURN

FINL F1

RETURN

I¥ 17=0 UR L3=1 (HEN 4980

REM SIURE RBATA

IF 1Y7=0 1HEN $000

REM LUAD DALA

PRINI °"PROGRAM IE FINISHED®

END
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=3
100 YNXT 3
: 110 PAGE
5 120 PRINI ° upoun EEREFEE LLee A t teoe {
- AZC FRINC * D U 3 ¢ (8 AN L C Lot =
140 FRIM! * D Nk U T | ¢ a :
150 FRING * NS « A a i .
160 FRINI * D I OEEELE & ~OANANG L v .
¢ 170 PRINY * D noor R n AL 3 .
’. AHO PRINT * D noE ¢ n o € .
B, 2190 FRINI * D TS oo & e oA N 5 Lot
; 200 FRINT DR EEFFEEL 00 Luce oA ALty e o

210 FRYHT

220 PRINT "EXEXAYERTIORARY L XX LS XA O L AL AKX KM R RO A R LXK AR
D30 PFRINT

240 KEHM thrfthn  RYS Med BOR Y ITUNKNY

250 REM Linsepeps

2260 BEM METGHI- 1 L TTERC AR Ry UH AR 434
270 BEM 1A= s

280 KEM ny SRE-20A2

290 KbM

300 nkM HRULSEIY UL oAb e

210 KEM

320 KM

230 kEM

240 KM

ZEL KEM

JE0 PRYME SIMI YA L2421 MU vt L4,
370 FRIHIL

J80 rRIMI

B90 FRYMS

QOO LIM F(2sAYrB{A, 1€ (A0 L4 (100280 A i8 012,040 NS(2 928010
430 UIM MO0 s SO s 206X I, ) UCAY {107y LSOt 2y FECT Y s WL LI0)
20 DIM GArE) s RO s 01858 rHAAY (D (G0 PSS ()

430 IMAGE 3415 12A,4),208/61 "1'0GE trslty 3L

431 TMAGE JLr241051205A4X 200

440 1MAGE 3Ny 13 rAr2Ds &N I 1N A (YD) 7S

AL0 IMAGE 10D, 8B, 1b, 4o

Ca2=0

470 00

A80 170

48 L.31

A490 Q(1Y-1.041&/

00 W(2)1,0989

S10 us=°*rycuve

S20 Ls- " LHEHOREUTUX

521 Se-*ulste

24 KEM
ey FUOR 11 1ty 1

526 tUR J:: (U 8

527 READ UL )

S0 NEY S Y

529 NEXL )

20 UATA 2001409170050 D0

S AUNTA A0 1 &0y 0 T A0, 30

490 DATA Blr0,0Cs0r 0 200,290,5C

4y DATA /1319090010, 4:0C.100.30,4

SO IAEA 40011905010, 450.4850,.750

UMNIA 10039949 1.1,0,550.0:0.%400 48

O UAIA 311090200 300, 85050

S MNTA 101:924.150:C,1:0,%¢0G,4;0.2

O UATA 1875,1070924209050.28.750,2450,0001 50
S UATA QU202 840929 /59050487 0,8Y50.04,0
O DATA 115Ce 267510909 0.,3690.1/750H0

Y DPATA 2430, 200002500081 35 002650000000, 30,0
O RAIN TEROy 146500000 A0, 40,18, 0

)OMATA Q1909 2900120121 30A 00 A 0 AN 0L e 0

]
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600
410
411
&790
480
&90
L9
496
700
710
720
730
731
740
750
260
770
780
290
Hoo
410
820
320
82
840
850
860
870
880
890
Q00
P10
920
Y30
31
2?40
250
P50
P70
980
P90
1000
1010
1020
(130
1040
1050
1060
1070
O/
1080
1090
1100
1110
1119
1120
1121
1122
1123
114
1120
1120
1127
1148
112¢
1140

DATA 13752950, 00 050.3890.1000h 0

DATA 3750927100080 0900087 0.41:0.43,0..4
REM

FUR 21-t (U 4

REAND H(1)

NEX| 1
DATA L00,1000, 27001000
Kt.M

FOR Y=1 (U O
REAN K1)

NEX T 2
DNEA S12.LUsA.58¥
REM

FUR J-1 10 o
FOR Yy~1 (U &
KEAD G(192.)
NEXT 1
NEXT J
DATA 1 .BL00-~d,.228,/90,07/0:-1.1122: 0,402 -0, 057068
MOTA 1.843,-3.088001,..7388r» -1 04050282457, -0,02846¢
DATA 1,8090:-2,808: 1, 09805 - 04040 0,.14778. -0, 011472
NATAR 1.78711-20,063£:1.005y~0,358146:,0.,0801%5;-0,0040240
NATA 1.898A4,-0,328410.2481E,-0.18224,0,02.2284, (.,0010802
REM
FOR -1 fU 4
FOR 11 QO 7
REAN +(1s M)
NEX )
NEX T J
DATA B.014,-0,1118,% 20605452, 160 -07~4,638L-7r /01382009
DATA -3.054L-11:82,31055-0,10800r-7,900E~4~Y, 049 %11.458~Y
DATA =50 02E- 790, 7069y, /7841 0, 14550, 000855, —r 0ust -4
VATA P.901E-6)=1, U020 751,008 -9:8.789,-0.110r-6.65BE- L
DAFA =L 803L-Ar5.8U3L-59-1.Y05k=-6 2. 0L4E-H
REM
FOR 1=1 (U 4
FUR =1 Tu 18
READ E(LI»J)
NEXT O
NEXT 1
DATA =0.97/%9-1.0280=1 .90 /7y =200 9=4.8109-0L., 001 v-4L, 8608 -8, 508
DATA -12.723,-0.280Y5—0.6119y-0,9/821-1.,901, -1. Y01, -2, 009 =3,84
DNATA -4,343,-6.0191,05067r3.33820, 355/, /42710,72534,648:20.0 28,98
BATA 451 0./98Y11./29 2L B0 40026508 101 H,1/9911.32,16.05,224,42
NATA Q.0ULS/6r-0 002089 r-0,048723s 02053908010 =20 0/5-5 982
DATA ~14.20:1-35.5069-0.039Y9119-0.18699-0.511ce-1.13838,-2,03,-4.116
DAIA =/.35961=18.219-25.479-0.006319-0,046950y-0.154%,,-0,341% 7
DATA =0.5135,-0.4/6Y20.310153.115912,0290,00f0 10000, 00954

PATA 0.0145,0.,281290.4984/791.192.3/7694.%0/7,10,64

KEM

FUK J-=1 10 U

KEAD ECL o) s (29 .00 (30 )) sk (44.))

HEXT J

DATA 7.171,-0.02019=0.001UY06, 0,00 7800

DALA 7.1045-0.157410,000028r-6. 86100

RE 4

FRINI *OUIHUY 388 THONCLASS, LIYUNE LLy Skt Uk Uk YEe o vy
IHFUT s

GO (0 FUS(S$,Cev 1) U L1245, 0105,0128,1140

(8= *LUHCLASSIHLIEN®

GO 11U 1147

(8= CONFILENILAL

GU 1y 114/

[X Sciid UECKRE I "

GO0 0 1138/

f$=2* (UF SLLKRKT®
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A S A D S ARG KN R Y

L. EERS L " "2 s &2 SEE

GO (U 1147

PRINI “SURRY!®

PRINI *7H1S (ERMINAL 1S NUOT CLLARED FUR *,Us
PRIN( *NEITHER ARE YQU!1!*

FRINT *1PLEASE [RY AGAIN.*

GO 10 1122

PRINI *ENIER CUDENURND OR (HIHER CAVEAT *3
INPUI WS

REM

PRINT *DISPLAY QUIPUI AT (SCRELN:=32) FRINIER=Y

INPUL A

IF AnJ32 THEN 1200

IF A=Y1 THEN 1220

PRIN) *NO SUCH btvice*

GU 10 1140

Y=20

GO 10 1280

Y=50

FPRINI *SELECT (HIS MACHINE ON PRIN(ER SWr{cH*
FRINI *FRINIER LINE SW1ICH - OH®
PRINI *ANJUST PRINTER U (UF OF FPGE"
PRINI *TYPE <CR> WHEN KEARY®

INFUI C9

REM

FRINI D0 YOU NANY £ 1ARE QUITPUT S §
INPUT Ce

IF C$=*N* (5EN 1390

IF C$=°Y" THEN 1440

FRINT *ANSWER MUSE 2E YESCY) DR HO(H)Y *
GO 1y 1280

17=1

PRINI *FIRET FTLE HUMRER (>4) ti
INPUY! K1

IF F12% THER 1300

GUCUR 47690

L1--1

La-¢

PAGE

REM

FRINI SUNEMOWH END: Py Y ¢ %3
INPUT U9

11-PUSCURS U8, 1)

If J1=0 THEN 4840

I2=01+41

REM

FRINI (61 RIST (UHYIFORHA-O §HORAAIL-1L Yoot
IHPU s

IF C$+:20° THEN 152¢

YF LC$—*1" fHEN 10La0

GO U 1470

12=0

GU 10 1550

12=1

RE b

FRINI *SINGLE PRUBLEN INFUY v %5
IHPLL s

19=1

13=0

IF C$=*Y* [HEN 1620

I C$=*N* [HEN 1640

FRINI *ANSWER MUGT YESOY)Y UR KRIH)
GO 10 1L5¢

yi=1

) REM LOUP UN )

FOK 125 U 6
1F 1=11 OR 313 HEN 2070

R S R L
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1640
1661
1670
1480
1681
160
17200
1701
1710
1720
1730
1731
1740
1750
17260
1770
1780
1790
igoo
1810
180
1821
1830
1840
1850
1840
1870
1880
1690
1900
1v1ie
1920
1930
1940
1950
1960
1¥70
1980
1990
2000
2020
2030
2040
2050
2060
2070
2080
2089
2100
2110
2120
2128
2130
2140
2141
2150
2160
2170
2180
2141
2190

-y -
109

drel
Q200
2210
2200

GU 10 I OF 316/7021690517102173092215092170
REM

PRINT “NUMRER UF VKIK'G 7 °)

GU 10 22100

REM

PRIMI *NMUMRER CF FPR'S v 7

60 (0 2200

REM

FRINT *NUMBER O+ YibLhy o« ¢

GU Tu 2100

IF Y13 OF R(3)=1 [THEN 1830

REM

PRIN( *CEFPS VARY IHhEREHDENILY * )
INPUS L

IF Ce=*Y* (HEN 1840

IF C8-*N* THEN 1802 .

PRIM(I "ANSWER MUST BE YES(Y! UR HO(N) °
S0 10 1240

N(AI=NCA)

1%5-0

G 10 2290

REM

FRINI *CERP IN YNCREMEM1S 7 5

INPUL CE

IF C$=*N* [HEN 2190

1+ Us=*Y* THEN 18%0

PRIN( *ANSWER MUST Rt YES(Y) UOF HO(N)Y *
GO0 (U 1830

FRINf CCEP(MINYy CECWMAY) 2SR v %)
INPUT C32,C2s03

IF C2-C1>0 THEN 1940

PRINIG CCEF(MA) MUST DL DNCLF(MLN) S
GO (U 1890

IF L3<C2-C1 THFN 1920

FRINI *STEF MUST RE <“CMAX-LMIM®

GU 10 1890

IF €©1=20 AN C2:0 AN (330 (HEM 2000
FRINIT *NEED CEP = O*

GO0 10 18Y0

Je=(C2-C1) /L8 HL

IF 2 -L0 ANL J2=> THEN 2100

FRINI *YOU HAVE REQULSYED* i 928 CEF-S*
FRINI DU YOU WANT [HAT MAONY (Y/N)7°
INPUT L

IF C$~°Y" (HEN 2100

IF C$=*N" [HEN 18%0

GO 10 2000

REM LOOF ON U1

FOR J1=1 (U J?

N(a,J1)=C1+(J1-1)203

NEXT J1

REM ENIt OF U1

N[ =2

LU TU 2280

RE#

FREND *NUMRER UF (GI KAl = "5

GU 10 2200

H(E)=NCS)

GO (D 2290

kM

FRIMY O SMLMALL G 0 Sl o e

b

Bk M

MU MO

IF HO1Y L0 A do syl HMY D 1Duo

ERIMI SHUMEEE NUST PEo© -1 MY cohos
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- T P

<,
;x' 2230 GO U 1 OF 142051490:1/10, 219021502100
A 2231 REM
o 2235 REM LOUF (N Y
o 204C FUR JY=1 IU 4
" 2250 NCJYI=1
2260 AEXT U9
2065 REM END U JY
3 2270 NC1)7]
S 2080 XF 1:13 f{HEN 2840
ot 224y REM LOUr ON
N 2090 FOR J-1 (0 NCI)
2300 G (0 )Y UF 2310¢1252002090,2810326105 2680
2301 REM
2310 PRINT *UNIN( §Ji")- "%
2420 INFUL ES
e 2350 28 SEG(HSHLEN(RS)~1,1)
2350 P=PUS(LSr28+1)

.~ 2360 1F P IHER 2390
23,0 PRIND " fVPE MUST BE LaHatsUsb e ReSs (ol Xel®
e 2380 GO 10 2310

2390 X$-SLG(RS,1sLEN(LS)-2)
VD) =vat (Xs)
Ik Fs OR P=12 ANL V(UL UOR (P211 AN Vo) 235) THER 2400

s
b b
-
[ o)

PSS W )

g 2220 TF Fe11 ANI UCJD S0 AMN U(J)<=4 [HER 24/0
S 2430 FRINI *UN 1S UUT OF KANGE FUOR [G) IVHE®
N5 2440 GO 1L 2310
N 2450 IF P12 THEN 2470
NG 2450 by
+ 2470 S(N=0,1%p
2480 1 (D -F
. 2490 1F P=11 [HEN 2550
) 2900 IF P& {HEN 23520
BN 2510 S(I=5(Jr-0.5
N 2520 CH=SEG(BRSLFN(R$),1)
Wi 2530 KN (D =VAl(US)
Ny 2540 GU 1V 2830
W 2550 K(I=0
i 2560 GU 10 B3O
2561 REM
W D570 PRINI *PDCJi0)= *5
N 2980 GO 10 2870
e 2581 REM
‘o 2590 PRINI SYIELD-RE( 5di* )= *;
. 2600 GO (U 267¢
e 2610 IF €220 (HEN 2810
2611 REM
- 2620 PRINI *CEF=FI(*3dit)= *;
. 2630 GBU TU 2670 !
e 2631 REM q
e 2640 FRINE *H6T RARLUS-IILC 3 D50 )= *3 b
e 2650 GO TU 2670 1
o 2651 REM g
- 2660 PRINI *WSK (*iditr= "}
- 2620 KEM
i 2671 REM
o« 2675 INFUIL DCLed)
e 2676 KEM
- 2680 IF 12-2 UK (D(1s0)-U.99YY ANIL 1()y0) 0.02) [HEN 2/1¢C
.:, 2690 FRINE “FD AUST BE - .999 AND - L02°
< 2700 GU U 2570
S 2708 REM
i Drta YF 1A UR (120 [HEN 2740
1720 FRING *YYELD MUST BE “0°
b 2730 GO TU 2590
P 2785 REY
2740 1F 154 UK L(Ly )= 0 FHEN 2770
~
N
! 50
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TR,

Q750
2760
2/65
2270
2780
2790
27295
2800
»y10
2820
2840
2uiY
261¢
281%
2850
2860
2865
2470
2880
2890
2900
2910
2920
29430
2940
2900
2980

>

4

%

d

!

O

o)

.ﬂ

)

'.'\

<

-:

{ w70

. 2980

I

% 3000

“ J010

iy 3020

o 3025

o 3050

" 3040
3050

! 30606

p 3064

- 3080

L 32090

o] 3100
3110

s 5118

i 5120
3105

K 3130

K 3140

. 3%

. 3160

‘. J1/0

4 3180
Jivo

I 3200

P X210

. 320

. KK (V]

- 3040

. To4Y

: S0
260

l 3070

4 327y

! 3280

; 4090
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NEX
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fF LS (HEN 2870

N(4)=1

KEM
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FRINT *HUB MUSGI=0s1s00"
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REM
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REM
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Kb LOUF ON 1/
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HO=0
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HO=1

FEM LUOF O U1

FOR Ji=1 (0 N(1)
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b ((J1)<6 tHEN 3120
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FUK J4=1 (U N(4)

C/=0.4

IF X120 THEN 3340
C7=0,231

IF IS5 (HEN 3360

Ja=)3

REM LOOF ON JY

FOR J4%=1 10 N(YS)

1F Y142 THEN 3410

GOLUR 4400

Ni=PXD (61 J3)

GO 10 4860

P=DC2y J2)

BY=LUGB(-LUG(+))

1821028 (J1)
PE=(R2=-G(1,Y8))/G(2s18)
K1=G(3+1I8)/6(2r18))
K2=G(4,18)/76(2y(8)

KNA=G (S I8 /6720 (8)
KA=G(67 IB) /G (L IH)

U1=0

U2=R(1I8)

Ud=s(u14u)s2

P7sU3R CL4UIR (RI4UIR(R2HURK(KS+U LXK4))))
IF ARS(F7-PBIY<=1.0E-3 THEN 3590
IF P7-P8-0 (HEN 3570
ul=u3

GO 10 3510

U2=u4

GO 10 3510

IF Y1=3 THEN 3470
HCar1)=(W/U3) 2-C7%D (5, J5) "2
IF N(4+1)50 THEN 34650
(4] r=-1

GC (U 3660
D(4,1)=8UR(1(4,1))

GO f0 Jd8s0

H1=SRR (L4 J4) " 24DC(S5r %) " 2%L7) 803
H1=0

M210

Yd=H2

GOCLIBR 4360

IF bWl (HEN 3770

Mi=M2

MIlu2RM2

GU o 3710

Yd=(F14142)/2

GUSUD 4360

IF WrWl THEN 3820

Mi=Y4

GU T0 3830

H2=Y 3

IF ARS(W-W1) /W1 -1,.0k-0 IHEN 8770
PCIr1)=Y4"3

GUSUE 4510

REM

IF L1350 (HEN 4950

FRINI L1

Ld=L 211

JF L1=0 f(HeEN JHBO

L1=0

FRINT L1

GO 10 4v0¢

FRINT #AS USING 431! 18,2
FREMI €ni L

FRINIT €A USLHG A30: (3:N8,L2
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Appendix D ;j

s

SAMPLE ALLOCATION PROCEDURE -

(PROVIDED BY SAGA) =

»

ALLOCATION PROCEDURE “

.

1. Computations i;
a. Installations within the target data base fall into une of two !!
categories of DE goals. Installation Damage Expectancy (IDE) implies o
that each installation must be damaged to the required tevel. Mean N
Installation Damage Expectancy (MIDE) implies that ipstallation set e
must be damaged to the required level. When there is a MIDE goal, <

the DE on some installations within the set may be greater than the
goal while other installations may be damaged less than the goal and
some may not be damaged at all.

R (3

b. Damage Expectancy {(DE) is the product of the Probability of Destruc-
tion (PD? and the Prcbability of Arrival (PA). DE = PD x PA

¢. The OFE on an installation attacked by two weapons each with a
damage expectancy of DEy and DEq 15 called compound damage expectancy
and is expressed CDE =j-(}. DE]) x (1-DE2)

d. For sets of targets with an IDE goal the above relationsnip holds for each
installation. Therefore, if it required "w" weapons of a given type to achieve
the DE required on a single installation within the set, the total number of
weapens that would be required to attack the set is (Nr of installations) x (w).
Note that “w" must be an integer.

e. For sets with an MIDE goal, the following criteria are used:

(1) When the weapon DE against an installation within the set
is greater than the MIDE goal the following relationship holds:

AL H

(MIDE Goal) x (Nr of Installations) = (Nr of Wpns) x (Wpn DE)

L
a_

} Therefore, Nr of Wpns = (MIiDE Goal) x (Nr of Instal)

™y

: Wpn DE

N

I For example, suppose the DE goal on a set of 100 installations is

- 0.5 and the weapon DE = 0.8, Thke number of weapons required is ;

he "

- N

K n = (0.5) x (100) = 62.5 = 63 weapons S
0.8 I

- 4

(2) When the weapo. DE against an installation is less than the
MIDE goal the following relationship holds:

MIDE Goal =1 - (1-DEJ)P x (1 - DEZ)q
where "p" and “q" are the numbers of weapons #1 and #2 applied,

respectively against a single installation. Note that "p" and
"q" do not need to be integers.

2 MR A A € AR L

>

A b O A
w
(8)]




o (a) Assuming one weapon #1 was applied against each installa-
o tion in the set, the number "q" is the number of #2 weapons
that need to be applied per installation. Solving for q,

MIDE Goal = 1 - (1 - DEy)! x (1 - DE,)Q

l.;:\
S
R (1 - DEy) x (1 - DEZ)Y = 1 - MIDE Goal
%
& 1 - (MIDE Goal)
(1 - DE,)? - - 02
g 1 - DEy
‘{-ﬁ
;3 q log (1 - DEp) = log 1 - MIDE Goal
s T - DE,
o 1 - MIDE Goa)
K¢ To 9
:-‘. _ 1 - DE |
<£ q =
o log (1 - DEy)

The number of #2 weapons that must be allocated against the
set, N, is

- et Oy .

N=(q) x (Nr of installations)

{".{( e

{(b) If only one type of weapon is used,

MIDE Goal =1 - (1 - DE)"

log (1 - MIDE Goal)
log (1-DE)

(c) If an equal number of two ditferent weapons are to be used
MIDE Goal =1 - (1 - DEJ)" (1 - DE,)"

and

N SRARAN 3§ Lt LA

log 1 - MIDE Goal
log (1 - 0Ey) (1 - DE,)

LS O
ot
[

N - (n) x (Nr of instaliations)

(3) The process described in paragraph (2) above will yield a
number sTightly Yess than the actual requirement.

Msl§ I

e
. ae

o
-~
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(a) For example, suppose the MIDE goal on a set of 1000 installa-
tions is 0.7 and the weapon being used has a DE of .48. Using
the formula from para (2)(b):

n= log (1 - .7) = 1.841
log (1 - .48)

= (1.841) (1000) = 1841 weapons allocated against the set

Therefore, 841 1ns§a1la*1ons are targeted with two weapons with

=1 . (1 - .48) and 195 fnstallations are targeted with
one weapon with DE = .48,
841 x .73 = 613.9
159 x .48 = 76.3
690.2

The MIDE is .69 which is less than the goal of 0.7.
{b) A linear correction can be applied in the following manner.

let x be the additional number of installations to receive a
second weapon

(841 + x) (.73) » (159 - x) (.28) = 700
690.25 + .25x = 700
= 39 additional installations
Therefore, 1880 weapo's must be allocated. The MIDE achieved is:
BBO x .73 = 642.4

120 x .43 =_57.6
700. D MIDE = .70

(c) During the allocations in this study, the linear correction
was not computed. Instead, the individual performing the alloca-
tion was satisfied to achieve a DE within one percent of the goal.

c. Suppose that tle PD against the majority cf the installation in

the target base was very close to 1.0. The DE achieved would be driven
down by PA only, The impact of this is that the planner who established
the DE goal may have envisioned severe damage to 70% of the target (for
an area target) as the goal, not a 70% chance of a weapon arriving.

1f more than ohe-weapon is targeted against an installation the prob-
ability of at least one weapon arriving is
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t least one " :E
a - )
P arriving =1 - T;r ]“ PA{) N

where PA; is the probability the jth weapon will arrive.
2. Allocation Process.

a. The process by which weapons were allocated against the target —t
base was the same in the generated and day-to-day cases with one
exception. In the day-to-day case, when the DE goal was a goal against
a set of installations (MIDE), weapons were allocated until the goal
was reached cven if all installations were not planned to be struck.

In the generated case all installations were assigned weapons even if
DE goals were exceeded.

b. In general, weapons were first allocated to achieve high confidence
DE goals against the entire target base. [If the high goal requirements
could not be achieved the weapons were reallocated to achieve the

moderate confidence DE goals. If the moderate goals could not be ¥
achieved, one weapon was assigned to each installation; and the DE -,
was computed.

c. Time-urgent installations were allocated a missile warhead. ICBMs
were struck using ICBM weapons. However, when the DE for an I[CBM
weapon against a silo was less than the DE for an SLBM weapon, the
SLBM weapon was chosen,

d. Weapons were allocated against target objectives in a sequential
order. Within each target objective, target classes identified as
requiring time-urgent weapons were assigned a weapon first. Within

the time-urgent and non-time-urgent categories, weapons were assigned
first to sets of installations in which each installation was required
to be damaged to the required level (IDE target classes) then to the
sets in which the set was required to be damaged (MIDE target classes).

e. For each target class the DE associated with each available weapon
system was computed. The weapon used was the one which most closely
satisfied the DE requirement. However, if the DE of a weapon was more
than 10 percent below the DE goal (e.g., weapon DE .45 against a Ot
goal of .50), the weapon was not used unless it was the most effective
weapon remaining in the arsenal. Time-urgent targets were allocated
missile weapors even if other weapon DE's were closer to the goal.

o
o
»

(50

4 o
E f. Generally, if the DE achieved was within 10 percent of the geal };
) (e.g., above .45 against a .50 goal) the goal was considered to be met. o
W There were a few exceptions. For example, if the IDE goal was .90 and »
5 the only weapons available h'd a NI of .80, one weapon was allocated e
instead of allocating a second weapon that would achieve a compound -
P DE of .96.
I
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3. Weapons were allocated against one target objective at a time

using the above procedure. Each target class within the target
objective was assigned weapons even if goals were not met. Before
proceeding to the next target objective a second weapon was assigned to
those target classes for which goals had not been reached. After all
installations within the entire target set had been assigned weapons,

a third weapon was assigned to installations where the DE goal had not
been achieved.

h. Since the allocation was by target objective, time-urgent targets
in some target objectives were assigned weapons after non-time urgent
targets in high pricrity target objectives. Therefore, the individual
performing the allocation "saved" missile weapons for those time urgent
installations as he proceeded through the allocation process.

59




%
|
!,
i
:

) elive Bl

——— . ——— | —————— Ao B o~

teaTA Tl A TR REN g Ty Te STl e LT L e e T T T

DISTRIBUTION 1.IST

DEPARTMENT OF DEFENSE

US Documerits Officer
AFSOUTH
ATTN: US Doc Officer

Armed forces Radiobiology Rsch Institute
ATIN: Dir

Armed Forces Staff Colleye
ATTN: Library

Assistant Secretary of Defense
International Security Affairs
ATTN: Policy Plans & NSC Affairs

Assistant to the Secretary of Defense
Atomic Energy

ATTN: Mil Appl, COL Kahn

ATTN: Executive Assistant

Commander-in-Chief, Pacific
ATTN: J-3

Defense Intelligence Agency
TIN: DT, Sci-Tecn Intell
ATTN: DB
ATTN: DE, Estimates
ATTN: 0B-6, Rsch, Tgt Intell Div, MAJ Mann
5 cy ATTN: DB-4. Rsch, Resources Div

Defense Nuclear Agency

ATTN: NATA
ATIN: STNA
ATTN: STRA
ATTN: RAEE
ATTIN: NATD
ATTN: NAFD
ATTN: STSP

4 cy ATIN: TITL

Defense Tech [nfo Ctr
12 cy 0D

Deputy Under Secretary of Defense, S&TNF
ATTN: T. Jones

Field Command Defense Nuclear Agency
Det 1, Lawrence Livermore Lab

ATTN: FC-1

DOD SALT Task Force
ATTN: Dir Nuclear Policy

Field Command
Defense Nuclear Agency
2 cy ATTN: FCPR

Joint Chiefs of Staff
ATTN: SAGA-SFD
ATTN: SAGA
ATTN: 0.5, Strat Div, W. Mcllain
ATTN: SAGA/SSO
ATIN: GDIO, J-5, Nuc & Chem Div
ATTN: ED30, J-3, Strategic Ops Div
ATIN: -3
3 cy ATIN: J-5, Nuc Div/Strat Div/FP&P Oiv

DEPARTMENT OF DEFENSE (Continued)

Joint Strat Tgt Planning Staff
ATTN: Jt, Nat Strat Tgt List Dir
ATTN: JPTM
ATTN: JpP, S10P Dir
ATTN: JPPF
ATTN: JLA, Threat Applications Div

National Defense University
ATTN; NWCLB-CR
ATTN: ICAF, Techlibrary

Office of the Secretary of Defense
Net Assessments

ATTN: F. Giessler

ATTN: Dir, A. Marshall

ATTN: C. Pease

Program Analysis & Evaluation
ATTN: Naval Forces

2 ¢y ATTN: Strategic Programs

2 cy ATTN: Regional Programs

US European Command
ATTN: ECJ-LW
ATTN: £CJ2-T, Tqts Div
ATTN: ECJ-2
ATTN: ECJ-2-3TD
ATTN: ECY-3
ATTN: ECJ-S
ATTN: ECJ-5N, Nuc Div
ATTN: ECJ-SNPG
ATTN: ECJ-6

US Hationdal Military Representative
SHAPE
ATTN: US Docs Officer

Under Secretary of Defense for Policy
ATTN: USD/P
ATTN: DUsSP/P

Under Secretary of Defense for Rsch & Engrg
ATTN: Strategic & Space Sys, {0S)
AYTN: Tactical Warfare Programs
ATTN: Strat & Theater Nuc forces, B. Stephan
ATTN; Chairman, Def Science 8rd

OEPARTMENT OF THE ARMY

Deputy Chief of Staff for Ops & Plans
ATTN: DAMO-NC, Nuc Chem Dir
ATTN: DAMO-ZXA
ATTN: DAMO-NCN
ATTN: DAMO-RQS

Harry Diamond Labs
ATTN: DELKD-TA-L, 81100

US Army Air Defense School
ATTN: Commandant

US Army Comd General Staff College
ATTIN: ACQ, Lidrary Dtv

61

AP AP

STemtc

A (BONRANIUNT  (AFCTIURILEIE | A SN

o
4°a »

a

Lo

T AR

-
)‘ 4"

“

1 e e
.
.- s 2

N e ".-"u l r .

»

AN
RN

'
o

';
o o

o8 RIS

.
o’ o 2

.



b P WY
o ]
SASEI AP

" :‘

o

R

et

LN
.-I.‘ s.- .l

D - RIS RPRRCM

L

X FRRANSN. &

DEPARTMENT OF THE ARMY (Contirued)

US Army Concepts Analysis Agency
ATTN:  CSSA-ADL

US Army Nuclear & Chemical Agency
ATIN:  Library

US Army Training and Doctrine Comd
ATTN: ATCO-N, Cbt Dev, Nuc Dir

US Army War College
ATTN:  Library

USA Military Academy
ATIN: Doc Library

USA Missile Command
ATIN: DRSMI-YOR

DEPARTMENT OF THE NAVY

Naval Intelligence Support Ctr
ATIN:  NISC-30

Neval Ocean Systems Ctr
ATTN:  Code 4471

Naval Postyraduate School
ATIN:  Code 1424, Library

Naval Research Lab
ATIN:  Code 2627, Tech Library

Naval Sea Systems (md
ATTN:  SEA-09G53

Naval War College
TIN: Ccde E-11, Tech Service

Ofc of the Deputy Chief of Naval OPs
ATIN: NOP 50, Avn Plns & Rgmts Dev
ATTN:  NOP 654, Strat Eval & Anal Br

Office of Naval Rsch
ATIN:  Tech info Svcs

Office of the Chief of Naval Operaticns
ATTN:  OP-0JF

DFPARTMENT OF THE AIR FORCE

Air Force
ATTN:  INA
Air force
ATTN,  InNY
Headquarters
Air Force Systems Commang
ATIN:  SD
ATT4:  XR
TIN: DL

Alr Force Weapons Lab
ATTS:  SJL

Air University Library
ATTN:  AUL-LSC
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DEPAR IMENT OF THE AIR FORCE (Continued)

Air War College
ATTh: cDRx

Acsistant Chief of Staff

Studies & Analyses
ATTN: AF/SASB, H. Adams
ATTN: AF/SASF, Strat Frc Anal, Frz Anal
ATTN: AF/SAM], ¥. Mattson

2 cy ATTN: AF/SASM

2 cy ATTN: AF/SAMI, Tech Info Div

Assistant Chief of the Air Force
Research, Dev & Logistics
ATTN: SAF/ALR

Deputy Chief of Stasf
Research, Dev & Acq
ATTN: AFXDJI

Deputy Chief of Staff

Flans and Operations
ATTN: AFXOOIR
ATTN: AFXOXFS, Frc Dev, Strat Off Frc
ATIN: AFXGXFM, Plns, Frz Dev Mun Plns

Strategic Arr Command
ATTh: Xp
ATTN: DO
ATTN: INT
ATTN: X0
ATTN: XCXC
ATTN: STIC, 544 SIw
ATTN: XPFS, Maj Skluzacek
ATTN: NR
ATTN: KRI-STINFG, Library
ATTN: ADWA
ATTN: 4D

US Air Force
ATTh: SASF, Lt Col Starr

CEPARTMENT OF ENERGY

Department of Energy
Albuquerque Qperations Office
ATTN: CTID

department of Cnergy
Office of Military Apnlication
ATTH: OMA, GP-22

GTHER GOVERNMENT AGLHIIE

wr

Central Inteiligence Ajen:,
ATTh: NIC, Strategie 5,5

Federal Emergency Maragemer: ‘nency
ATTN: (fc of Rsch/NP, . 3easen
ATIN: Asst Assoz Dir fur Soen, 0. ferr
ATTH: G. Orreil, No-CC

Js Arms Contral & Cisarmanen® Ao,
- . Ll
ATTh: L. Lieverman

CEPARTMENT OF ENEXGT CONTRACTERS

Los Alamos hational Lab
ATTH: Peports Library
ATTh: /5634, 7. Dowler
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DEPARTMEN. OF ENERGY CONTRACTORS (Continued)

University of California
Lawrence Ltivermore National Lab
ATTN: Tech Info Dept, Library

Sandia National Labs
ATTN: 5513, R. Stratton
ATTIN: Tech Library, 3141

DEPARTMENT QF DEFENSE CONTRACTORS

Advanced International Studies Institute
ATTN: M. Harvey

Advanced Research & Applications Corp
ATTN:  Doc Control

Aerospace Corp
ATTN: Library

Analytical Assessments Corp
ATTIN: A. Wagner

80M Corp
ATTN: J. Conant
ATTN: J. Bode
ATTN: R. Buchanan
ATIN: C. Wasaff
ATIN: J. Braddock

Boeing Aerospace Co
ATTN: MS-85-20, D. Choate
ATTN: MS-85-20, J. Russel

Caci, Inc - Federal
ATTN: A. Berry

66th M1 Group
Attention R & D Associates
AT N: K. Moran

Computer Sciences Corp
ATTN: F. Eisenbarth

Horizons Techology, Inc
ATTN: J, Palmer

Hudson Institute, Inc
ATTN: H. Kahn

11T Research Institute
ATTN: Doc Llibrary

Institute for Defense Analyses
ATTN: (Classified Library
ATTN: J. Grote

IRT Corp
ATTR: W. Macklin

JAYCOR
ATIN: R. Sullivan

Kaman Sciences Corp
ATTN: F. Shelton

DEPARTMENT OF DEFENSE CONTRACTORS (Continued)

Kaman Tempo
ATTN: DASIAC

Kaman Tempo
ATTN: DASIAC

Martin Marietta Corp
ATTN: F. Marion

Martin Marietta Denver Aerospace
ATTN: J. Donathan

Orion Research Inc
ATTN: J. Scholz

Pacific-Sierra Research Corp
ATIN: H. Brode, Chairman SAGE
ATTN: 6. Lang

Pacific-Sierra Research Corp
ATTN: D. Gormley

R & D Associates
ATTN: F. Field
ATTN: E. Carson
ATTN: W. Graham
ATTIN: P. Haas

2 cy ATTN: Doc Con

R & D Associates
ATTN: J. Thompson

Rand Corp
ATTN: P. Davis
ATTN: V. Jackson

Rand Corp
ATTN. B. Bennett

Rockwell International Corp
ATIN: J. Howe, 113-129 M8 5]

S-CUBED
ATTN: K. Pyatt

Santa fe Corp
ATTN: D. Paolucci

Science Applications, Inc
ATTN: E. Swick
ATTN: J. Beyster
ATTN: Doc Con
ATTN: M. Drake
ATTN: J. Warner
ATTN: J. Martin

Science Applications, Inc
ATTN: Doc Con
ATTN: W. Layson
ATTN: J. Foster
ATTN: L. Goure
ATTN: J. Shannon

Sciente Applications, Inr

ATTN: D. Kaul
Kaman Sciences Corp
ATTN: E. Daugs
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DEPARTMENT OF DEFENSE CONTRACTOk  Continued) DEPARTMENT OF DEFENSE CONTRACTORS (Continued) -

‘

Science Applications, Inc T. N. Dupuy Assoc, Inc v

ATTN: R. Craver ATTN: T. Dupuy 1

SRI Internationul Tetra Tech, Inc :"

ATIN: R. Tidwelil ATTN: F. Bothwell H

'p'(,\‘ SRI Internationatl Titan Sysiems, Inc ¥
3% ATTN: C Hulbert ATTN: R. Lee !
o) )
E.’-‘ System Planning Corp TRW Electronics & Defense Sector :
2 ATTN: J. Ballentine ATTN: 0. Skally B
:.-‘. 4 cy ATTIN: S, Shrier ATIN: R. Burnett K

4,

v S

.

ATTN: N, Lipner
Systems Research & Anplications Corp

ATTN: S. Gresnstein TRW Electronics & Defense Sector I
y ATIN: P. Dai Q
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